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TOXIC SUBSTANCES ALERT PROGRAM* 

(Revised) 

by Thomas L. Junod 
Lewis Research Center 

INTRODUCTION 

Many toxic substances are procured and used at the Lewis Research 
Center. In my review of procurement records covering a year period 
ending June 1977, I found 480 procurements of the 187 toxic substances 
described in this report. These toxic substances are not hazardous to 
personnel if they are used, stored, and disposed of properly. 

The various health and safety offices at the Lewis Research Cen- 
ter are concerned that toxic substances be handled, used, stored, and 
disposed of in such a manner that they do not present a hazard to per- 
sonnel or to the public. A method for quickly determining where and 
by whom such substances are used is desired for industrial hygiene and 
personnel safety considerations. In addition, one should know the lo- 
cation and use identification should such substances be placed under 
restriction by agencies such as OSHA or EPA. It would also be helpful 
as a ready reference base against which less toxic substances might be 
substituted. One of several programs in effect in controlling the po- 
tential hazards of toxic substances is the Toxic Substances Alert Pro- 
gram. 

Through this program we determine when toxic substances are pro- 
cured, alert the users that such substances may present hazards if 
not properly controlled, and notify the Environmental Health Office, 
the Office of Occupational Medicine, and the Safety Office of the pro- 
curement, this is accomplished by a monthly review of the procurement 
records for potential toxic substances. When toxic substances are 
found that may present a hazard if not properly controlled, I issue a 
Toxic Subitances Alert to the initiator of the Purchase Request with 
copies to the three offices noted above. I also prepare and attach a 
one-page description of the toxic characteristics of the substance (see 
below). The Alert is sent only once to the user. It is then his re- 
sponsibility, through consultation \:ith the Safety Office aiul/or the Lu- 
vironmental Health Office, to ensure that the proper industrial hygiene 
and safety controls are effected. However, records are kept of subse- 
quent repeat procurements. 

The fact that an Alert is issued does not mean that the substance 
is unsafe. However, the substance has the potential for presenting 
hazards if proper controls are not put into effect. An evaluation of 
the degree and duration of exposure, the physical characteristics of 
the substance, the conditions of exposure, and the presence of other 


*This report is a revised version of the similarly titled NASA 
TM X-71711. 
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toxic substances in tlie work area should bo made. Proper ventilation, 
housekeeping, protective clothing, ind work techniques normally per- 
mit safe use. 

At the time of this writin*t, 1 have reviewed procurement records 
over a 42-month period, researched approximat el v 550 substances to 
determine toxicity levels, and issued 390 Alerts covering 187 toxic 
substances to 128 staff members. The variety of chemicals procured is 
prob.'iblv typical of the ranjte of toxic substances normally found at 
l.eRC since it covers 3 t ye.-irs of proem ement history. Continued re- 
view should result in immy additional Alerts. 

The National Institute for Occupational Safetv and Health fNlOSH) 
1975 Toxic .'Substances List contains 17 000 chemical substances which 
are deemed toxic under certain conditions ot exposure, of which 1545 
are potential or known producers of cancer or tumors. Of the 187 toxic 
substances described in this report, 27 lor 15 percent) are known or 
suspected carcinogens. Its current estimate of the number of unique 
toxic substances for which toxic ettect intorraation m.iy eventually be 
available is 100 000. At the present time, onlv toxic chemicals in 
their relativelv pure state are covered In this program. Not included 
are trade name products represent inji compounded or formulated pro- 
prietary mixtures available as commercial products. It Is very diffi- 
cult to assess the toxicity ot trade name products since the components 
are often unknown and not revealed by the manufacturer . In addition, 
the formulations chai\);e from time to time with substitution of differ- 
ent chemicals with differinj; toxicities, and the contribution to the 
total toxic effect by each component is difficult to evaluate. Kx.-imples 
of such products used at I eKC are solvents, paints and thinners, 
cUaners, lubricants, seal in); compounds. .ni.' um.^no’ products. 

M>’ records presently peimit retrlev.il of the followin); information 
relative to toxic subst.inces on-site: 

ta) I'rocurements of toxic substances since November, 1973, within 
the limitations discussed above. 

ib) Who piocured these substances, the .imounts, and usually where 

used. 


ic) The variety of toxic substances acquired since November, 
1973, that anv individual user has h.id In his possession. 

(d> A list ot recent Iv procured commercial products which should 
be Invest Ijiated as to toxicity as proprietary Infornvit ion becomes 
available. 

This document up^fates NASA TM X-71711 Issued in April, l‘*75, and 
Includes a compilation of toxic cliemlcals procured .it the l.i*wls Re- 
search Center since November, 1973. For each toxic .substance, I have 
provided a description, toxicltv elements and treatment. 


This updated version adds information on personnel protection, 
control of spills, disposal of waste material, chemicals forming un- 
safe conditions, and relative fire hazard of the substances. 
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ACETANILIPE 


Chemical Formula: C 5 H 5 NH(COCH 3 ) 

Syi.jnyms: acetanil; acetic acid anilide; acetylaminobenzene ; 

acetylani line ; antifebrln; N-phenylacetamide 

Description: A white, shining, crystalline povder or leaflet which is 

odorless. It has a slightly burning taste. 

Fire Hazard: t t is combustible with a flash point of 174“ C (345“ F) . 

Fire cxtlnguishants : water, CO 2 , or dry chemical 

Toxicity: Acetanilide is toxic by inhalation, ingestion, or by skin 

contact, although it has medicinal uses. Toxic doses stimulate 
the central nervous system, damage the kidneys and prevent proper 
blood oxygenation, resulting in oxygen deficiencies in the tissues 
and interfering with respiration. 

Ingest ion - One gram has toxic effect including gastro- 
intestinal disturbance, renal failure, and nervous disorder; 

6 grams has been reported to cause death. 

Skin - In addition to being absorbed through the intact skin, 
acetanilide can produce dermatitis. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are not for first aid action. 

Fyes - Flush with plenty of running water 

Skin - Wash immediately for 10 to 15 minutes with soap and 

running water. Rinse thoroughly. Remove contaminated cloth- 
ing and shoes. 

*lngestion - Administer gastric lavage using water, followed by 
cathartics and enema. 

*i:eneral - Since acetanilide produces methemoglobinemia , administer 
1 percent methylene blue by IV, 1 to 2 mg/kg of body weight. 
Administer oxygen and artificial respiration as required. Pro- 
vide stimulants as indicated and sedation if necessary. 

Personnel Protection: Wear plastic or rubber laboratory coat, safety 

glasses, and butyl rubber gloves. Use in laboratory fume hood. 

Wlien adequate vapor control is not possible, e.g., in spills, wear 
self-contained breathing apparatus. 

Spill Control: Absorb liquids on paper towels. Place in fume hood and 

allow to evaporate to drvness. Cover solids with sand and soda ash 
mix (‘10-10). Mix .ind shovel into cardboard box. Wash spill site 
with strong soap solution. 

Disposal: Burn at approved burning site. Stay upwind of fire. 

Chemical Incompatibility: Aromatic hydrocarbons in general form unsafe 

combinations with inorganic acids, halogens, and molten sulfur. 



ACETIC ACID 


Chemivtal Formula: CH 3 C 1 VH 

Synonyms: ethanoic acid; cthvllc acid; vinegar acid; mcthanc- 

V carboxN'lic acid 

Description: A colorless, clear, corrosive liquid with a pungent, sour 

odor. Vinegar is 4 to 12 percent acetic acid. Odor is detectable 
at 1 ppm. 

Fire Hatard: A moderate fire hisard; lower limit of f lamnabil ity is 

4 percent in air, with a Hash point of 40' C (104' F> . When 
heated to decomposlt ion, it emits toxic fumes and fully burns to 
water and carbon dioxide. The ignition tcmperatuie is 426' C. 

Fire ext inguishants : water, alcohol foam, CO^. ox drv chemical. 

Toxicity: Health problems can result from inhalation ol vapors, inges- 

tion, or contact with the body. It acts as an irritant in all 
three modes. 

Inhabit ion - Exposures to vapot s should not exceed 10 parts per 
million paits of ait ippnl averaged over an eight-hour work 
period. 200-500 ppm of glacial acetic acid (100 percent con- 
centration) causes extreme nose, throat, and lung Irritation. 
Ingest ion - Swallowing the concentrated acid produces a burning 
taste, pain in the abdomen iwhich can last several days or 
weeks), labored breathing, vomiting, cardiovascular collapse, 
and death. 

Skin and e ye contact - Contact with concentrat ions greater than 
50 percent to the eve can cause severe burns, con.lunct i'’it Is , 
and corneal erosion. Skin burns, ulcers, dorm.it Itis, and 
blackening of the skin can occur. 

Treatment of Overexposure: Contact Medical Services iramediatelv. 

NOTE: Items tmitked i*' are tor the attention ot medical personnel 

and are not for tlrst aid action. 

Eves - Flu.sh with water 

Skin - Wash with so.ip and water. Remv've contaminated clothing 
and shoes. 

•Ingestion - Administer g.ist t ic lavage with llmewatet, followed 
, bv demulcents. Do not Induce vomiting. 

•Inhalation - Oxygen therapv and rest. Svmptom.it ic and supportive 
t r eatment f ol lows . 

4 

Personnel Pr.'tect ion: Wear rubber gloves, chemical goggles or plastic 

face shield, labotalo.v coat. Use In laboratory tume hood. When 
adequate vapoi control is not possible, e.g., during clean-up of 
spills, wear self-contained breathing apparatus with full-face mask, 
or organic vapor canister mask. 

Spill Control: Eliminate any sources ot Ignition. Cover spill with soda 

ash or sodium blcarbon.ite . Mix and add water it ne'essarv. Scoop 
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up neutral slurry (litmus test) and wash down drain with excess 
water. Wash spill site with soda ash solution. 

Storage: Separate from oxidizing materials and combustibles. 

Disposal: See spill control above for small quantities. Larger quan- 

tities can be burned at an approved disposal site. 

Chemical Incompatibility: Dangerous in contact with chromic acid, hy- 

droxyl compounds, ethylene glycol, perchloric acid, permanganates, 
peroxides, nitric acid, or other oxidizing materials. In general, 
organic acids can form unsafe combinations with inorganic acids, 
caustics, amines, aldehydes, esters, cyanohydrins, nitriles, and 
ammonia. 



ACETIC ANHYDRIDE 


Chemical Formula: (CH^C0)20 

Synonyms: acetic oxide; ethanolc anhydride; ethanolc anhydrate; acetyl 

oxide 

Description: A colorless liquid with pungent acid odor. 

Fire Hazard: Flammable. Flash point Is 54° C (129° F) ; explosive from 

2.7 to 10.1 percent by volume. When heated to decomposition, 

It gives off toxic fumes. It can react violently with water or 
steam. Vapor may explode If Ignited In an enclosed area. Ex- 
tinguish fire with water, dry chemical, alcohol foam, or CO 2 . 

Toxicity: Acetic anhydride Is a severe Irritant. It can cause severe 

eye burns and Injury to the cornea. The vapor Is corrosive, es- 
pecially to the eyes and upper respiratory tract. 

Inhalation - Exposure to airborne vapors should not exceed five 
parts per million parts of air (ppm) averaged over an 8-hour 
period. Injury deep In the lungs can occur through hydrolysis. 
Skin - Contact with the skin causes dermatitis and white necrosis 
of tissue. Severe burns and blisters have been reported. 

Eyes - As both the liquid and vapor It can cause severe damage 
to the eyes. If not treated, corneal opacity may result. 
Ingestion - It Is slightly toxic by mouth; the liquid can pro- 
duce serious Internal burns. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Items below marked (*) are for the attention of medical per- 

sonnel and are not first aid action Items. 

Eyes - Flush with plenty of water promptly 

Skin - Wash with soap and water promptly. Remove contaminated 
clothing and shoes (*) Treat skin burns In the usual manner. 

*Ingestlon - Gastric lavage followed by saline catharsis and 
demulcents. Do not Induce vomiting. 

*Inhalatlon of vapors - oxygen and rest. 

^Subsequent treatment Is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, chemical goggles or plastic 

face shield, and laboratory coat. Use In fume hood. When adequate 
vapor control Is not possible, e.g.. In spills, wear self-contained 
breathing apparatus with full-face mask, or organic vapor-acld gas 
canister mask. 

Spill Control: Eliminate any sources of Ignition. Cover spill with 

soda ash or sodium bicarbonate. Mix and add water If necessary. 
Scoop up neutral slurry (litmus test) and wash down drain with ex- 
cess water. Wash spill site with soda ash solution. 

Disposal: See spill control above for small quantities. Larger quanti- 

ties can be burned at an approved disposal site. 
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Chemical Incompatibility: Acetic anhydride can form unsafe combinations 

with Inorganic adds* caustics, amines, alcohols, glycols, ethers, 
esters, nitriles, ammonia, and cyanohydrins. 



ACETONE 


Chamical Formula: CH 3 COCH^ 

Synonyms: propanone; methyl ketone; ketone propane; pyroacetlc ether; 

dliLethyl ketone; beta-ketopropane; methylacetal 

Description: A water-clear liquid with a fragrant to pungent odor de- 

tectable at from 2 to 100 ppm. 

Fire Hazard: Flash point at -18* C (0* F) ; explosive from 2.55 to 12.8 

percent by volume in air. Highly flammable. Flash-back along 
vapor trail may occur. Extinguish fires with dry chemical, 
alcohol foam, or CO 2 . Water nuiy be ineffective. 

Toxicity: Inhalation is the most likely health hazard but ingestion and 

eye and skin contact are also potential problems. 

Inhalation - Acetone is highly volatile and in high concentra- 
tions acts as a narcotic. Exposure to airborne concentrations 
of the vapors should not exceed 1000 parts of vapor per million 
parts of air (ppm) averaged over an eight-hour work period; 

200 to 500 ppm is irritating to the eyes but some workers have 
tolerated over 5000 ppm for up to an hour, so eye irritation 
cannot be relied on to indicate a safe concentration. 

Ingestion - Swallowing small quantities can produce narcosis, 
and injury to the kidneys and liver. 

Skin and eye contact - Repeated skin contact results in irrita- 
tion and dermatitis from acetone's de-fatting action. Eye con- 
tact can damage the eye by corneal erosion. 

Treatment of CK'erexposure: 

NOTE: Sections marked with (*) are for the attention of medical 

personnel, and are included hero for infomuition only, not 
for first aid. Contact Medical Services immediately. 

Eyes - Irrigate with water 

Skin - Wash with soap and water. Remove contaminated clothing 
and shoes . 

*Ingestion - Gastric lavage followed by salt water and saline 
catharsis. Rest, oxygen, and low fat diet. 

*Inhalatlon - Remi>ve promptly to fresh air. Administer oxygen 
. (and artificial respiration if necessary). 

*Subsoquent treatment is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, chemical goggles or face 

shield, lab coat and rubber apron. Use in fume hood. When adequate 
vapor control is not possible, e.g., in spills, wear chemical 
cartridge respirator. 

Spill Control: Eliminate any sources ol ignition. Absorb liquid on 

paper towels and allow to evaporate within a fume hood. 

Storage: Eliminate all sources of ignition. 



Dlspoaal: Snuill amountx nmy be washed carefully down the Inb drain, 

diluting with plenty of cold water. Make aure there are no flanea 
in the vicinity. Larger antounts (greater than one liter) may be 
burned in SOO mt port Iona at an approved diapoaal area. 

Chemical Incompatibility: Acetone can form unsafe combinations with in- 

organic acids, caustica, amines, hydrogen peroxide, and aldehydes. 
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ACETOniKNONE 


Ch«mlc«l Formula: C^H 3 COCH 3 

Synonyma: phcuyl moth>'l ketone; hypuonc; acctylbcneonc; benxoyl 

mothide; methyl phenyl ketone 

Description: A colorless liquid with a sweet punt^ent odor and pleasant 

taste. 

Fire Hazard: Combustible. Flash point 82* C (180* FK Kxtln)tulsh 

fires with water spray, foam, dry chemical or Ci>2* 

Toxicity: Acetophenone Is toxic by Inhalation, Ingestion, and on skin 

contact. It Is a narcotic In high concentrations and a central 
nervous system depressant.* 

Inhalation - Kxi'osure to tlw vapors should not exceed a sug- 
gested limit of 20 parts per million parts of air (ppmK In- 
halation exposure Is normally no problem unless the liquid Is 
heated. The vapors are Irritating to the nose and throat. 

Ingestion - The level of toxicity by Ingestion Is low to mod- 
erate. 

Skin and eye contact - Absorption through the skin Is not ex- 
pected to occur. Proloi\ged or persistent contact causes 
dermatitis. Eye contact produces nutrked Irritation and tem- 
porary Injury to the cornea. 

Treatment of Overexposure: Contact Medical Ser\'lces Immediately. 

Eyes - Flush with plenty of water for at least IS minutes 

Skin - Wash with soap and water. Reimn’e contaminated clothing 
and shoes. 

Further medical treatment Is generally supportive and aNTopto- 
matic. For Ingestion, dilute by drinking milk or water. 

Personnel Protection: Wear rubber gloves, chemical goggles, and rubber 

lab coat. Use In fume hood. When adequate vapor control Is not 
possible, e.g., in spills, wear chemical cartridge respirator. 

Spill Control: Eliminate all sources of Ignition. Absorb liquid with 

paper towels. Evaporate to dryness In a lab fume hood. 

Disposal: See spill control above for snwill quantities. Larger quan- 

tities can be burned at an approved disposal site. 

Chemical Incompatibility: Acetophenone can form unsafe combinations with 

Inorganic acids, caustics, .imlnes, and aldahvdes. 
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ACETYL CHLORIDE 


Chemical Formula: CH^COCl 

Synonyms: ethanoyl chloride; acetic acid, chloride 

Description: A fuming, colorless liquid with a pungent odor. In nor- 

mal storage may deteriorate and generate hazardous fumes. 

Fire Hazard: Dangerous when exposed to heat or flame. When heated to 

decomposition emits highly toxic phosgene fumes. Flammable. 
Flash point 4.4° C (40° F) . Extinguish fires with dry chemical 
or carbon dioxide. Reacts violently with water. 

Toxicity: Highly toxic by Inhalation, and by eye contact. On contact 

with moisture It readily hydrolyzes to form hydrochloric acid and 
acetic acid. When heated to decomposition It emits highly toxic 
fumes of phosgene. 

Inhalation - Exposure to airborne vapors should not exceed a 
suggested limit of five parts per million parts of air aver- 
aged over an 8-hour work period. Concentrated vapors are 
highly corrosive to the respiratory tract. 

Ingestion - Destruction of the mucous membrane results. The 
estimated lethal dose Is 1 gram. 

Skin a:.d eye contact - It Is highly hazardous on contact with 
the eyes and skin. It can cause burns to the cornea of the 
eye. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections below marked with (*) are for the attention of 

medical personnel, and are Included for Information only, 
not for first aid action. 

Eyes - Flush with plenty of water for at least 15 minutes. Get 
medical attention. 

Skin - Wash with plenty of water for 15 minutes. Do not at- 
tempt to neutralize with alkalies since this will generate 
heat and add to the distress. Remove contaminated clothing 
and shoes. 

*Ingestlon - Avoid lavage or emetics. Administer by mouth di- 
luents such as water, and neutralizers such as milk of mag- 
nesium in large quantities, followed by demulcents such as 
milk or olive oil. 

^General - Opiates to relieve pain. Subsequent treatment Is 
symptomatic and supportive, with bed rest. 

Personnel Protection: Wear rubber gloves, chemical goggles or face 

shield and lab coat. Use In fume hood. When adequate vapor con- 
trol Is not possible, e.g.. In spills, wear self-contained breath- 
ing apparatus. 

Spill and Disposal Control: Cover spill with sodium bicarbonate. For 

small soli Is scoop the mixture Into a large beaker of water, let 
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stand a few minutes and slowly pour Into a drain with large 
amounts of water. For large spills, scoop into a plastic-lined 
container, spread on ground in open area and flood with water. 

Wash site of spill with soapy water. 

Storage: Keep away from water. Store in well-ventilated, cool, dry 

location. j 

Chemical Incompatibility: Acetyl chloride reacts violently with water 

or lower aliphatic alcohols. It can form unsafe combinations ' 

with dimethyl sulfoxide. Inorganic acids, amines, and caustics. 


% 
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N-ALKYL DIMETHYL BENZYL AMMONIUM CHLORIDE 


Chemical Formula: CgH 5 CH 2 N(CH 3 ) 2 NH 3 CI 

Synonyms: ammonium alkyldlmethyl benzyl chloride; benlrol; benzalkon- 

lum chloride; BTC; zephlrln chloride; cequartyl; drapollne; 
marlnol; rodalon; osvan; zephlral 

Description: A clear, mobile liquid most widely used as a germicide 

Toxicity: The toxicity Is not well established but several fatalities 

are ascribed to Ingestion of between 100 and 700 milligrams per 
kilogram of body weight. Systemic poisoning can Injure the 
heart, liver, and kidneys, depress the central nervous system, 
cause circulatory shock, convulsions, and asphyxlal death. 

Inhalation - The vapors are Irritating to the mucous membrane 
and can produce pulmonary edema. 

Ingestion - A 10 to 15 percent solution can cause destruction 
of mucous membrane, severe corrosion and gastro-lntestlonal 
ulceration and hemorrhaging. 

Skin and eye contact - Irritating to the skin and eyes 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel and are not Intended for first aid action. 

Eyes - Flush promptly with water 

Skin - Wash promptly with soap and water. Remove contaminated 
clothing and shoes. 

*Ingestlon - Swallow large quantities of milk or egg whites; 
omit gastric lavage. Further treatment Is supportive and 
symptomatic. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. Use In fume hood. When adequate vapor control Is not pos- 
sible, e.g.. In spills, wear self-contained breathing apparatus. 

Spill Control: Absorb liquid on paper towels or vermlcullte. Place In 

fume hood and evaporate to dryness. Wash the spill site with soap 
solution. 

Disposal: Pour onto vermlcullte, sodium bicarbonate, or sand-soda ash 

mixture (90-10). Mix and shovel Into cardboard box. Burn at ap- 
proved disposal site. Stay up-wlnd. 
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ALUMINUM BROMIDE 


Chemical Formula: AlBr^ 

Description: VHiite to yellowish-red lumps 

Fire Hazard: When strongly heated, It produces highly toxic fumes. 

Reacts with water to emit hydrogen bromide fumes. Use dry chemical 
or foam on adjacent fires. 

Toxicity: It may be toxic by Inhalation, Ingestion, or skin contact. 

The primary route of Industrial poisoning Is by inhalation. As 
for most bromides, the primary effect Is on the central nervous 
system producing mental depression, and In severe cases, mental 
deterioration. 

Inhalation - No permissible level of airborne concentration has 
been established. Avoid breathln.<> the fumes or vapors. 

Ingestion - Ingestion of as little as one ounce can produce 
coma and death. Prolonged exposure to low quantities can 
cause skin rash and emaciation. 

Skin and eye contact - It Is Irritating to the eyes, skin, and 
mucous membrane. It acts as an astringent, hardening and 
tanning the skin and producing dermatitis. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: This section Is for the Information of medical personnel 

and Is not to be considered first aid. Systematic poisoning 
should be treated by hydration and mild water diuresis. 
Further treatment Is described In the literature. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. Use In fume hood. 

Spill Control: Cover spill with excess sodium bicarbonate. Scoop the 

mixture Into a large beaker of water and let stand a few minutes. 
Slowly pour Into a drain with a large amount of water. (For large 
amounts scoop Into a plastic-lined container; spread on the ground 
at an approved disposal site and flood with water, or Incinerate.) 
Wash the site of the spill with soapy water. 

Storage: Preserve under tightly closed cap. 

Chemical Incompatibility: The Inorganic halides can form unsafe com- 

binations with Inorganic acids, caustics, amines, olefins, 
cyanohydrins, and sodium and potassium. 
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ALUMINUM CHLORIDE 


Chemical Foraula : AICI3 

Synonyms: aluminum trichloride; trichloroaluminum 

Description: Grayish-white or yellowish solid crystals or powder with 

an acid, irritating odor. Fumes in air. 

Fire Hazard: Reacts violently with water to generate hydrogen chloride 

gas. Extinguish fires with foam or dry chemical. 

Toxicity: Highly toxic by ingestion or inhalation. 

Ingestion - Corrosive to tissue if in anhydrous form (similar to 
the action of alum). A lethal dose is believed to be about 
10 grams. 

Skin Contact - It is an astringent and can harden and crack the 
skin. It may also act as a skin sensitizer. 

Treatment of Overexposure: Contact Medical Services 

Eye and Skin Contact - Flush Immediately with large amount of 
water. Remove contaminated clothing and shoes. Contact 
ophthalmologist if eyes were involved. 

Ingestion - Drink milk or water. Do not induce vomiting. 

Personnel Protection: Wear chemical goggles and rubber protective 

clothing. If powder becomes airborne in excess of safe levels, 
e.g., during clean-up of a spill, wear self-contained breathing 
apparatus. 

Spill Control: Cover spill with excess sodium bicarbonate. Scoop small 

amounts into a large beaker of water and let it stand for a few 
minutes. Slowly pour into a drain with large excess of water. If 
it is a large quantity, scoop the bicarbonate mix into a plastic 
bag or box and burn at an approved disposal site. Or spread on 
the ground and flood with water. Wash the spill site with soapy 
water. 

Storage: Store in a cool, dry area. Protect from direct sunlight. 

Disposal: After long storage in closed containers an explosion may 

occur when the container is opened. The powder can be mixed with 
sodium bicarbonate (see above) or it can be left to weather at an 
approved disposal site. 

Chemical Incompatibility: Dangerous in contact with water, strong alka- 

line materials, or fumes of ammonia. 



ALUMINUM OXIDE 

Chemical Formula: AI 2 O 2 

Synonym: alumina; alundrum 

Description: A white powder, balls or lumps. Noncombustible. 

Toxicity: Short-term exposure to high concentrations of alumina dust 

presents a slight Inhalation hazard. Long-term exposure to lower 
concentrations presents a moderate toxicity hazard. The degree 
of inhalation toxicity remains controversial, but particle size 
seems to be a larger factor; the finer the particles, the greater 
the toxicity hazard. The recommended limit of exposure to air- 
borne dust is 5 milligrams per cubic meter of air. 

Finely divided (less than 1 micron) particles of alumina are 
thought to be capable of causing lung damage, e.g., fibrosis. 
Animal studies have shown lung tumor resulting from alumina dust 
exposure. 

There is no toxicity associated with swallowing alumina dust 
or with skin contact. 

Personnel Protection: Provide adequate room and local exhaust venti- 

lation to maintain dust levels below the recommended airborne 
limit of exposure. Maintain good housekeeping. Wear thick gloves 
and safety glasses. 

Chemical Incompatibility: Aluminum oxide may react violently with 

chlorine trifluoride and may cause ethylene oxide to polymerize 
violently. 

Disposal: Use landfill site. 
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AMMONIA 


Chemical Formula: 

Description: A colorless gas or liquid with a sharp, intensely ir- 
ritating odor. Odor detectable as low as one to five parts of 
vapor per million parts of air (ppm). 

Fire Hazard: A moderate fire hazard, flammable from 16 to 25 percent 

by volume, with an ignition temperature of 649° C (1204° F) . 
Presence of oil or othar combustible materials will increase 
the fire hazard# Do not use water to fight fire except to 
knock dom vapors. Cut off gas flow or use chemical foam or 
dry chemicals. Wear self-contained breathing apparatus. 

Toxicity: Ammonia is highly toxic and irritating by ingestion, in- 

halation, and contact. 

Inhalation - Exposure to the airborne vapor should not exceed 
50 ppm averaged over an eight-hour work period. 125 ppm 
is irritatingj the maximum tolerance level for one-half to 
one hour is 300 to 500 ppm; 5000 ppm can be fatal due to 
bronchial spasm or pulmonary edema. 

Skin and Eyes - Ammonia is an alkali and skin contact can pro- 
duce first and second degree burns; contact with the eyes 
can produce burns and corneal ulcers. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) below are for the attention of medical 

personnel and are not for first aid action. 

Eyes - Flush immediately with plenty of cool water for at 
least 15 minutes# i*) Follow by irrigation with normal 
saline solution, then refer to an ophthalmologist. 

Skin - Wash with plenty of water and soap. Remove contami- 
nated clothing and shoes, 

*Ingestion - Give fruit juice or vinegar by mouth. Treat 
esophageal stricture. 

’‘'Inhalation - Administer intermittent positive pressure oxygen 
therapy, codeine for cough, decongestants, bronchodialators 
and cortisone. Further treatment is supportive and sympto- 
matic. Watch for pulmonary edema and complications leading 
to pneumonia. 

Personnel Protection: For liquefied ammonia wear rubber gloves, 

chemical goggles and face shield, lab coat, rubber apron and 
boots. When adequate vapor control is not passible, e.g. , spills 
Wear self-contained breathing apparatus, or an ammonia-canister 
full face mask. 

Spill Control; Dilute with water slowly, neutralize with HCl, and dis 
charge to the sewer with a large excess of water. 


Storage: Outdoor or detached storage is preferred. Store in cool, 

well-ventilated noncombustible location away from sources of ig- 
nition. Separate from other chemicals, Protect from direct sun- 
light and sources of percussion. 

Disposal: See spill control, above. 

Chemical Incompatibility: Ammonia can form unsafe combinations with 

acetaldehi'^de, acrolein, acids, ketones, phenols, esters, boron, 
bromine, chlorine, chlorites, fluorine, gold, cyanohydrins, 
iodine, mercury, chlorates, potassium, powered metals, nitrites, 
sulfur, or silver oxide. 
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AM>K>N1UM CHROMATE 

Chemical Formula: tNH/)-,CrOi 

Description: Yellow crystals. May explode when shocked or heated. 

Toxicity: Highly toxic by Ingestion or inhalation: a strong Itrltant. 

It is a recognired carcinogen. 

Inhalation - Exposure to the airborne dust should not exceed 
a suggested limit of 0.1 milligrams per cubic meter of air, 
averaged over an 8-hour work period. 

Treatment of Overexposure: Contact Medical Services. 

Eyes - Flush the eyes with water for at least 15 minutes. 

Skin - Wash with soap and water. Remove clothing and launder 
before re-use. 
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AMMONIUM FLUORIDE 


Chemical Formula : NH^F 

Description: A white crystal which decomposes by heat. 

Toxicity: In Addition to being highly irritating to tissues, ammonium 

fluoride a protoplasmic poison, and is highly toxic. Over- 
doses produce cardiovascular collapse, oxygen starvation in the 
tissues, and shallow respiration. Chronic exposures may cause 
calcification of ligaments and tendons. 

Inhalation - Exposure to airborne dust or vapors should not ex- 
ceed a suggested limit of 2.5 milligrams per cubic meter of 
air averaged over an 8-hour work period. 

Skin - There is no absorption through the intact skin. 

Ingestion - Swallowing this toxic material is the primary mode 
of exposure. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are not for first aid action. 

Eyes and skin contact - Wash with water 
*Ingestion - Administer gentle gastric lavage using lime water 

or 1 percent solution of calcium chloride, followed by swallow- 
ing several ounces of lime water at frequent intervals. In- 
ject by IV 10 mil of 10 percent solution of calcium gluconate. 
Repeat injection in 1 hour. Further details of treatment are 
available in the literature. 

^General - Treat acidosis with IV sodium bicarbonate or by 
gastric intubation. 

Personnel Protection: Wear rubber gloves, chemical goggles, and labo- 

ratory coat. 

Spill Control: Cover solutions with soda ash, mix and scoop into a 

beaker of water. Neutralize with 6M hydrochloric acid and wash 
down the drain with excess water. Collect solids in a beaker, dis- 
solve in a large amount of water; add soda ash and treat as above. 

Chemical Incompatibility: Ammonium fluoride can form unsafe combina- 

tions with ammonium nitrate and potassium chlorate. 


AMMONIUM HYDROXIDE 


Chemical Formula : NH 4 OH 

Synonyms: aqua ammonia; water of ammonium; ammonium hydrate; aqueous 

ammonia 

Description: A colorless liquid 

Toxicity: NH^OH is corrosive to tissues on contact and especially 

dangerous to the eyes. It is not a systemic poison. It is mod- 
erately dangerous by contact and inhalation and is highly danger- 
ous when Ingested. 

Inhalation - Exposure to airborne vapors or mists should not 
exceed a suggested limit of 50 parts per million parts of air 
(ppm) averaged over an 8 -hour period. Concentrations of 
2500 to 6500 ppm are dangerous after 30 minutes and 5000 to 
10 000 ppm are rapidly fatal. Lung edema and pneumonitis can 
result. 

Skin and eye contact - Even low concentrations are extremely 
irritating to skin and eyes. Contact with the eyes, even 
though if not painful initially, can result in blindness if 
prompt first aid action is not taken. 

Ingestion - Swallowing NH 4 OH causes damage to esophagus and 
stomach, often after a delayed time. As little as 3 ounces 
can cause death due to circulatory shock, asphyxia from 
throat euema, or Infection. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections below marked (*) are for the attention of medical 

personnel and are included for information only, not for 
first aid action. 

Eyes - Flush immediately with plenty of water for 15 minutes, 
even if no pain is experienced. (*) Obtain the services of 
an ophthalmologist . 

Skin - Wash with soap and water. Remove contaminated clothing 
and shoes. (*) Treat burns as any thermal burn is treated. 

Ingestion - Drink large quantities of water or weak acids such 
as orange Juice or dilute vinegar. (*) Lavage and emetics 
are contraindicated. Administer demulcents. 

^Inhalation - Administer intermittent positive pressure oxygen. 
Codein for cough, bronchodlalators and decongestants as in- 
dicated. Additional treatment is supportive and symptomatic. 

Personnel Protection: Avoid contact with liquid or vapor. Wear rubber 

gloves, chemical goggles, and laboratory coat. When adequate 
vapor control is not possible, such as in spills, wear a self- 
contained breathing apparatus or ammonia-canister mask. 

Spill Control: Sweep up solid form, dilute with water in a large 

beaker, and neutralize (litmus paper) with 6 M hydrochloric acid. 
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Wash down the drain with a large amount of excess water. Neutralize 
spilled solutions and mop up. Discharge to sewer with large excess 
of V'fater. 

Storage; Do not fill bottles to the brim. Store in cool place. 

Disposal: Small quantities can be diluted with sufficient water to 

render it safe for pouring to a drain, either x^-ith or x^ithout neu- 
tralizing x^’ith dilute raixieral acid. 

Chemical Incompatibility: Ammonium hydroxide can form unsafe GOmbina- 

tiOns Xs^ith acetaldehydes, acrolein, acids, ketones, phenols, esters, 
halides, silver nitrate, gold and aqua regia, oleum, silver oxide, 
and silver permanganate. 


AMONIM PERSULFATE 


Cheralcsl Formula; CNH 4 ) 282^8 

Synonyms: Peroxydisulfurio acid, dianunonium salt? ammonium per oxy di- 

sulfate 

Eescriptlon: A white crystal or granular powder; odorless. 

Fire Hazard: Moderate, by chemical reaction Xvfith reducing agents, pro- 

ducing o3cygett. When heated to decomposition (120'’ C) , it 
emits highly toxic fumes of sulfur oxides. With xv^ater it emits 
lij^drogen peroxide or* ozone. 

Toxicity: It is toxic primarily by absor'ption through inhalatlonj may 

produce rhinitis (Baker's asthma) , or n^ sal inflammation. No 
permanent effects result after termination of exposure, No air- 
borne threshold limit mines have been established . 

Treatment is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, chemical goggles or face 

shield, and lab coat. 

Spill Control: Cover x^itb a reducer (hypo, a bisulfate, or a ferrous 

salt - but not carbon, sulfur, or strong reducing agents) . Mix 
xv^ell and spray x\rith v?ater. With sulfite or ferrous salt some 
3M sulfuric acid may he needed to speed up the reaction. Scoop 
the slurry into a container of vvater and neutralize xx'lth soda ash. 
Wash doxTO the drain xv'^ith excess xxiater. Wash spill site thoroughly 
xxrith a soap soiutioii. 

Storage; Keep coxitainers closed, protect from xrater, and store itx: a 
cool, dax'k location, 

Gheiitical Ixicompatlbility: Ammonium petsulfate can form unsafe combina- 

tions with aluminum poxv'der and xrater (explosion) and x,nith sodium 
paroxide if crushed in a ■mortar, heated, or exposed to a stream 
of carbon dioxide. Dangeirous with chlorates, perchloric acids, 
metal dusts, organic materials, or sulfur. 


AM^iDNlUM THIOCYAMTE 


Cheiuicsil Formula; NUy^SCN 

Synonyms: Aiumonlum sulfocyanate: weedasol: ammonium rhodanide 

Desoription: Colorless solid j used as insecticide and herbicide. 

Fire Hs sard: When heated to decomposition (170" G) it emits highly 

toxic fumes of cyanides 

I'oxicity: Very toxic t^-hen smallov^ed; toxicity effects are low when 

mists or powders are inhaladi absorption through the intact skin 
is not thought to be a problem. Systemic poisoning affects the 
central nervous system causing delirium^ convulsions > disslness 
and circulatory collapse. Fifteen to 30 milligx-aras ingested at 
one time has caused death x^ithin 10 to 48 hours. 

I'reatment of Overexpasure: Contact Medical Services immediately,. 

NOXE; Items marked (*) baloxv' are for the attention of medical 
personnel only and are not first aid action items. 

Eyes - Flush with vv^ater 

Skin - Wash vcrith soap and xi?ater. Remove and launder contami- 
nated clothing. 

*Ingest ion *- Administer gastric lavage followed by saline 
catharsis . 

s^General - Administer oxygen, if necessary. Administer 

hemodialysis, if indicated. Additional treatment is symp- 
tomatic and supportive. 

Personnel Frotection: Wear rubber gloves, chemical goggles, and lab 

co;it: , 

Spill Control: Cover solutions XyTith soda ash, mix, and scoop into a 

beaker of xvrater. .Neutralise x?lth 6M hydrochloric acid and xvtash 
doxvrn the drain vi?ith excess water. Collect solid spills in a beaker 
dissolve in a larger attount of \Mter% add soda ash, mix and treat 
as, above. 

Storage; Keep containers closed,; 

Gheraical Incompatibility ; .Ammonium thiocyanate can form an explosi've 
combination when reacted with lead nitrate. 



AMYL ACETATE 

Chemical Formula: GH 3 COOC 5 Hjl_ 3 _ 

Synonyms: pear' oil; banana oil; amyl acetic ether J pentyl acetate; 

pentanol acetate; u-amyl ester. 

Description: A colorless to yellow liquid having a fruity, banana 

odor. There are three isomers; iso-, ir-, and sec-. The odor 
is detectahle at about 1 to 7 ppm depending upon grade. 

Fire Hazard: Dangerous when exposed to heat. When heated, emits 

acrid fumes. Limits of explosive mixture x<fith air range from 
1.1 to 7.5 percent. The flash point for n "amyl acetate is 25° C 
(77° F) . Extinguish fire v^^lth alcohol foam, COg, or dry chemi- 
cals . 

Toxicity: In high concentration it irritates the mucous membrane, de- 

presses the central nervous system, and is narcotic. 

Inhalation - Exposure to airborne vapors should not exceed 
loo parts per million parts of air (ppm) averaged over the 
8-hour vv^ork period. 1000 ppm causes physical distress, and 
5000 ppm for 30 minutes can cause deep narcosis. Damage to 
kidney* liver, and lung can occur. 

Ingestion - The same symptoms described above occur, in addi- 
tion to possible damage to the gastro-intestinal tract. 

Skin and eye contact - Irritating to the eyes. Has a defatting 
action on. the skin resulting in dermatitis . 

Treatment of Ovei'exposure: Contact Medical Services immediately . 

Eyes - Flush with xvniter 

Skin - Wash xfith soap and water. Remove contaminated clothing 
and shoes.": 

Subsequent treatment is symptomatic and supportive in 

nature. 


Personnel Protection: Wear rubber gloves, chemical goggles, or face 

shield, and lab coat. When adequate vapor control is not possible, 
such as in spills, respiratory protection should be worn: organic 

vapor chamical cartridge respirator for less than 1000 ppm; self- 
, contained breathing apparatus for greater than 1000 ppm. 

Spill Control: Eliminate all sources oi‘ Igditlon and f laminables > Ab- 

‘ sorb the spill on paper toxs^els. Evaporate to di'jnness in a fume 

hood. 

Storage: Store in a cool, well-ventilated area. Ground metal Storage 

containers. 

Chemical Incompatibility: Amy i acetate can form unsafe combinations 

with inorganic acids, caustics* aminos, ammonia, and halogens. 
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N-AMVL ALCOHOL 


Chemical Formula: CH 3 (CH 2 ) 40 H 

Synonyms: pentyl alcohol; 1-pentanol; n-butylcarbinol; pentan-l-ol; 

fusel oil 

Description: Amyl alcohol has eight Isomers; n-amyl alcohol Is one of 

four primary Isomers. It Is a colorless liquid with a mild, 
sweet odor. 

Fire Hazard: It is a moderate fire hazard when exposed to heat. It 

has a flash point of 38° C and a lower limit of flammability 
of 1.2 percent. The vapors may explode if ignited in an en- 
closed area. Extinguish fires with dry chemicals, alcohol 
foam, or CO 2 . Water may be ineffective on fires. 

Toxicity: Amyl alcohol is the most toxic of the commonly used alco- 

hols. It acts as a narcotic and central nervous system depres- 
sant. Exposure to airborne vapors should not exceed a suggested 
100 parts per million parts of air. 

Inhalation - It is irritating to the nose and throat as a vapor 
or liquid. It can produce kidney or liver damage, pulmonary 
edema, and coma. 

Ingestion - The most toxic route of exposure is swallowing the 
liquid. Small quantities can cause delirium, coma, and re- 
portedly death by cardiac arrest. 

Skin and eye contact - It is irritating to the skin and eyes as 
a vapor or liquid. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are not first aid action items. 

Eyes - Flush with water 

Skin - Wash with water. Remove contaminated clothing and shoes. 

*Ingestlon - Administer gastric lavage with copious water fol- 
lowed by mineral oil. Caffeine sodium benzoate, 0.5 gram 
subcutaneous; additional treatment may be found in the liter- 
ature. 

^Inhalation - Artificial respiration and oxygen, as necessary. 

^General - Subsequent treatment is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, chemical goggles or face 

shield, and lab coat. When adequate vapor control is not pos- 
sible, e.g., in spills, wear the appropriate chemical cartridge 
respirator or a self-contained breathing apparatus. 

Spill Control: Eliminate all sources of ignition and flammables. Ab- 

sorb on paper towels and evaporate to dryness in a fume hood. 

Disposal: Small quantities may be diluted with water and poured to a 

drain. Large quantities may be burned at an approved disposal site. 
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Chemical Incompatibility: Amyl alcohol can form unsafe combinations with 

Inorganic acids, aldehydes, esters, alkylene oxides, halogens, and 
acid anhydrides. It can be decomposed by hydrogen trisulflde with 
explosive violence. 


ANILINE HYDROCHLORIDE 


Chemical Formula: CgH^NH 2 HCl 

Synonyms: benzenamlne hydrochloride; aniline salt; aniline chloride 

Description: White crystals; water soluble 

Fire Hazard: Moderate; flash point Is 193*’ C (380° F) ; when heated to 

decomposition emits highly toxic fumes. Extinguish fires using 
water alcohol foam, CO 21 or dry chemical. 

Toxicity: Toxic either by Ingestion, or Inhalation of dust or vapors. 

Induces cyanosis by reducing the capability of the blood to carry 
oxygen, and depresses the central nervous system. Sufficiently 
high exposures can lead to a stupor, cardiovascular collapse, and 
death. Prolonged exposure to low concentrations can result In 
liver damage. It Is not toxic by direct absorption through the 
skin. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are Included here only for Information, not for first 
aid action. 

Eyes - Flush with running water 

Skin - Wash with soap and running water. 

*Ingestlon - Administer gastric lavage with water, followed by 
saline cathartic. 

*General - Administer oxygen and artificial respiration. If 

necessary. Administration of 1 percent methylene blue orally 
or Intravenously Is recommended for cyanotic condition 
(greater than 50 percent methemoglobln) . 

Personnel Protection: Wear rubber gloves, chemical goggles or face 

shield, and lab coat. Handle within a fume hood whenever possible. 

Spill Control: Cover with sodium bicarbonate. Scoop the mixture Into 

a large beaker of water and let stand for a few minutes. Slowly 
pour Into a drain with plenty of water. 

Disposal: For small quantities follow the spill control procedure. 

For larger quantities, scoop Into a cardboard container and burn 
In an approved disposal area (or spread on disposal area grounds 
and flood with water) . 
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ANISOLE 


Chemical Formula: GgH20CH3 

Synon;\Tns: mefchylpheuylether; metrhoxybenseuej phenyl methyl ether 

Description; A colorless liquid t^lth an jiromatlc odor 

Fire Hazard; Flammable; flash point 52® G Cl25® F) * Extinguish fires 
with GO 21 foam, or dry chemical. 

Toxicity: Anisole is highly toxic by inhalation and a moder'ate inges“ 

tion and skin absorption hazard. There is little information in 
the literature relative to the effects of anisole exposure or the 
medical treatment. 

Contact Medical Services if you may have been exposed to 
anisole in significant amounts either by Inhalation of vapors, 
swallowing the liquid, or contact with tl\e skin. 

Personnel Protection; Wear rubber gloves, chemical goggles or face 

shield, and lab coat. When adequate vapor control is not possible 
such as in spills, wear a self-contained breathing apparatus. 

Spill Control: Eliminate all sources of ignition and fla’umiablos , Ab- 

sorb spill with paper towels and evaporate to dryness in a fume 
hood. 

Chemical Incompatibility: Anisole can form unsafe combinations vi^ith 

inorganic acids,, esters, halogens, and eiemental phosphorus, 


1,8, 9-ANTHRACENETRIOL 


Chemical Formula: 

Synonyms: anthralene; anthralln; 1,8-dihydroxyanthranol; cignolln; 

dlthranol; anthranol 

Description: A odorless, tasteless yellow powder. Combustible. 

Toxicity: Anthralln is considered to be a poison, having moderate 

toxicity by Ingestion, Inhalation, and absorption through the in- 
tact skin. Excessive exposure has produced skin Irritation and 
Injury to the kidneys. More importantly. It is capable of form- 
ing tumors and Is considered to be a carcinogen. 

Personnel Protection: Wear rubber gloves, chemical goggles or face 

shield, and lab coat. 

Spill Control: Eliminate all sources of Ignition and flammables. Sweep 

onto paper and burn in an authorized disposal area. 


ANTIWNY PENWXIDE 


Chemical Formula: Sb 205 

Synonyms: antlmonlc anhydride; antlmonlc oxide; stlblc anhydride; 

anclnK^nlc acid 

Description: A white or yellowish powder having a moderate fire risk. 

It is an oxidising material. 

Toxicity: It is highly toxic by inhalation of dusts or by ingestion. 

As a systematic poison it parallels arsenic. Acute heavy poison- 
ing can cause death by respiratory or circulatory failure. Liver 
damage and heart muscle damage can occur. 

Inhalation - Exj>osure to airborne dust should not exceed a sug- 
gested limit of 1320 micrograms per cubic meter of air aver- 
aged over an 8-hour work period. It is irritating to the 
upper respiratory tract and can produce pneumi'nltls. 

Ingestion - It is slowly absorbed into the circulatory system, 
lowering the white blood cell count and poisoning the body. 
Irritation of the gastro-intestinal system also occurs. 

Skin - There is no absorption through the intact skin. However, 
dermatitis and scan ing of the skin has occurred. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items nuirked (*) are for the attention of medical personnel 

and arc not for first aid action. 

Eyes and skin contact - Flush with water 
♦Ingestion - Administer gastric lavage followed by saline cathar- 
sis. 

♦General - Additional treatment is supportive and symptonuitlc. 

Personnel Protection: Wear rubber gloves, safety glasses, and lab coat. 

Work in a fume hood. If spilled outside fume hood wear appropriate 
chemical cartridge respirator while cleaning up. 

Spill Control: Collect in a beaker. Dissolve in a large amount of 

water. Add soda ash, neutralize with bM hydrochloric acid, and 
wash down the drain with excess water. 
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ARSINE 


Chemical Formula : AsH^ 

Synonyms: arsenic hydride; arsenluretted hydrogen; hydrogen arsenide 

Description: A colorless gas with a mild garlic odor. A military 

poison gas. 

Fire Hazard: A moderate fire hazard; when exposed to flame It emits 

highly toxic fumes of arsenic. 

Toxicity: Arsine presents a high toxic hazard by Inhalation due to Its 

affinity for hemoglobin In the red blood cells. Exposures to air- 
borne concentrations should not exceed 0.05 parts per million parts 
of air (ppm) averaged over the 8-hour work period. 6 to 10 ppm Is 
the maximum concentration that can be Inhaled for 1 hour without 
serious consequences, and 300 ppm for 5-10 minutes can be fatal. 
Arsine combines with the hemoglobin In the red blood cells and de- 
stroys the cells, producing anemia. It can also cause kidney and 
liver damage. Death can result from chemical asphyxia due to 
anemia, or to pulmonary edema caused from lung Irritation, or cir- 
culatory failure. 

Arsine Is not toxic due to contact with the skin or eyes. 

Recent studies show an apparent correlation between Inorganic 
arsenic compounds and certain lung and lymphatic cancers. 

Treatment of Overexposure: Immediately contact Medical Services. 

No first aid actions other than removal from the source of the 
arsine Is available. The following Information Is for the atten- 
tion of medical personnel, aot for first aid purposes: 

Administer artificial respiration and oxygen, if necessary. 

Transfusion of whole blood and packed RBC, If indicated. 

Administer 4 mg/Kg of body weight of dlmercaprol (but not to 
exceed 300 mg In a single dose) every 4 hours the first day; every 
6 hours the second day; and then three times dally for a week. 

Further treatment Is supportive and symptomatic. Complete bed rest. 

Personnel Protection: No food or smoking In the working area. Shower 

and change clothes before eating and going home. Wear rubber gloves, 
safety glasses, and lab coat. Work In a fume hood when possible or 
use process enclosures. When gas concentrations may exceed safe 
limits, e.g., during a leak, wear self-contained breathing apparatus. 

Storage: Store In a well-ventilated area clear of combustible materials. 

Leak Control and Disposal: Dilute with Inert gas and place In a fume 

hood for ventilation. Seal container and return to supplier when 
possible. 

Chemical Incompatibility: Arsine bubbled through chlorine produces 

flames; mixed with nitric acid It reacts explosively. 
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ASBESTOS DUST 


Chemical Composition: A mixture of magnesliun and Iron silicates In 

fibrous form. The primary mineral forms are chrysotlle (white 
color) , amoslte (brown) , crocldollte (blue) , and anthophylllte 
(white) . 

Synonyms: amianthus; amphlbole; earth flax; mountain cork; serpen- 

tine; stone flax 

Description: Flax-llke fibers, white, grey, green, or brown; fire- 

proof. 

Toxicity: Asbestos presents a serious Inhalation hazard which on pro- 

longed exposure (4-20 yr) produces lung fibrosis, asbestosls, Im- 
paired oxygen ttansfer, and In some cases cancer of the lung, 
pleura, and peritoneum. Asbestos dust is not a health hazard 
when swallowed or In contact with the skin. Lung fibrosis can be 
nondisabling for years before It progresses to a serious health 
problem. The disease ceases to progress on cessation of exposure. 

Exposure to airborne concentrations of the dust should not 
exceed 5 fibers per cubic centimeter of air averaged over any 
8-hour period and not to exceed 10 flbers/cc of air at any time. 
This limit refers to fibers greater than 5 microns In length. 
Fibers shorter than 5 microns do not present a health hazard. 

Asbestos dust from chrysotlle Is less hazardous than from 
some other minerals. Crocldollte fibers for example are much 
more likely to produce cancer of the peritoneum (mesothelioma) . 
Chrysotlle predominates In asbestos used In the United States 
(95 percent of all asbestos used) . 

Fibers of asbestos imbedded in the skin can cause warts. 

Treatment of Overexposure: There Is no first aid or treacment for 

overexposure other than preventing further exposure by use of 
proper industrial hygiene controls. Any medical treatment Is 
supportive and symptomatic only. Flush eyes with water and refer 
to opthalmologist when dust gets Into eyes. 

Personnel Protection: Enclosure and local exhaust ventilation Is the 

principal means of dust control. Approved dust respirators may 
be worn for some operations. Wear gloves and safety goggles. 
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BENZALDEHYDE 


Chemical Formula: CgH^CHO 

Synonyms: benzoic aldehyde; synthetic oil of bitter almond; almond 

artificial essential oil; artificial almond oil; oil of bitter 
almond; benzoic aldehyde; benzenecarbonol 

Description: A colorless or yellowish liquid with the oaor of bitter 

almond and a burning aromatic taste. Oxidizes In air to benzoic 
acid. 

Fire Hazard: Combustible. Its vapors form flammable mixtures In air. 

Flash point Is 64" C (148° F) . Fire extlngulshants are water 

spray, dry chemical, foam, or C 02 * 

Toxicity: Moderately toxic by Ingestion and by absorption through the 

Intact skin. It acts as a central nervous system depressant and 
can cause respiratory failure. 

Ingestio n - The fatal oral dose Is estimated to be about 

2 ounces. Lower doses depress the nervous' system and larger 
doses cause convulsions. 

Skin contact - Benzaldehyde can act as a feeble local anesthetic; 
prolonged or frequent exposure results In dermatitis. 

Treatment of Overexposure: Contact Medical Services. 

Eyes - Flush promptly with plenty of water 

Skin - Wash with soap and water. Remove contaminated clothing 
and shoes. 

General - For Ingestion, have victim drink water or milk If he 
Is conscious. Induce vomiting. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. When adequate vapor control Is not possible, e.g., spills, 
wear self-contained breathing apparatus. 

Spill Control: Eliminate any sources of Ignition and other flammables. 

For small spills absorb on paper towel and allow to evaporate to 
dryness In a fume hood. For large spills cover with sodium bisul- 
fite. Add a small amount of water and mix. Scoop Into a large 
beaker. After 1 hour wash down the drain with a large excess of 
water. Wash spill site with soap solution. 

Storage: Keep containers closed; store In a cool, dark place. 

Chemical Incompatibility: In general aldehydes can form unsafe combin- 

ations with acids, caustics, amines, ketones, phenols, cyanohy- 
drins, ammonia, halogens, and acid anhydrides. 
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BENZENE 


Chemical Formula: CgHg 

Syuonyms: benzol; coal naphtha; coal tar naphtha; cyclohexatriene; 

phene; phanyl hydride; pyrobengol; benzole 

Description: A clear, colorless, flammable liquid with an aromatic, 

solvent odor detectable at 4 to 5 ppm. 

Fire Hazard: Benzene is flammable and highly volatile. It forms highly 

explosive mixtures with air wiithin a range of 1,4 to 7 percent 
by volume. The flash point is *-11° C (12° P) . Extinguish with 
dry chemical, foam or GO 2 . Water may be ineffective. 

Toxicity: Benzene is a high health hazard by inhalation and ingestion. 

It acts as a central nervous system narcotic and depresses the 
respiratory and circulatory processes. Prolonged exposure to 
lov^er concentrations causes bone marrow damage with blood disorders 
including aviemia, and predisposes to leukemia, a blood cancer* 
Inhalation - Exposure to airborire vapor should not exceed 

1 part per million parts of air (ppm) averaged over an S-hour 
period, nor 5 ppm peak concentration for any 15-minate period. 
The odor of benzene under ideal conditions can be detected as 
low as 5 ppm but is generally reported detectable at 100 ppm; 
1000 ppm can be tolerated for a brief time; 20 000 ppm is im- 
mediately hazardous to life. 

Skin and eye contact - Contact with the liquid can cause burn- 
ing, edema and blister'ing. Systemic poisoning through skin 
absorption is possible, particularly through the injured skin* 
Moderate eye injury can occur due to splash contact accom- 
panied by buniing sensation. Remove contaminated clothes or 
shoes. 

Ingestion - Swallowing benzene results in gastrointestiiial Ir- 
ritation, A lethal oral dose can be as low as 15 m£. 

Treatment of Overexposure: Contact Medical Services immediately, 

N01‘E; Sections below marked with (*) are for the attention of 
medical personnel and are la eluded for informatibn only, 
not for first aid action. 

Eyes ' Flush with water Immediately 

Skin - Wash With plenty of soap and water. Remove contaminated 
shoes and clothing immediately, 

^‘Ingestion - Administer gastric lavage followed by saline cathar- 
sis , Do hot induce vomiting» 

^General - Artificial respiration and oxygen, if necessary, NO 
ADRENALIN; further treatment is supportive and symptomatic, 
Keep Che victim warm and absolutely quiet. 

Fersonnal Protection : Wear x'ubber gloves, face shield, and lab coat. 

When adequate vapor control is not possible, e^g., in case of 
_ ap±lls,,.._w£ar.self~contata breaching^^^^^^^^ . 
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Spill Control: Eliminate all sources of ignition and flammables. Ab- 

sorb spill on paper towels and evaporate to dryness in a fume hood. 

I 

Storage: Store in outdoor or detached well-ventilated area if possible 

or flammable liquid cabinet. 

Disposal: May be burned in not more than 500 m£ portions at an ap- 

proved disposal area. A piece of alcohol-soaked cotton, burning 
on the end of a metal rod, is suitable as a fuse. 

Chemical Inconq)atlblllty: Dangerous in contact with chlorine, chromic 

anhydride, perchlorates, liquid oxygen, and peroxides. Aromatic 
hydrocarbons in general can produce unsafe combinations with in- 
organic acids, halogens, and molten sulfur. 
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BENZONITRILE 


Chemical Formula: GgH5CN 

Synonyms; cyanobensene; phenyl cyanide; bensoic acid nitrile 

Description: Tt'ansparent, colorless oil with aii almond-like odor 

Fire Hazard: When heated to decomposition, it emits highly toxic 

cyanide fumes. Flammable; flash point 75'^ C. 

Toxicity: Benzonitrile is a very toxic organic cyanide and resembles 

other cyanides in toxicity. Cyanides are fast-acting poisons, 
particularly if swallowed. Poisoning can result in loss of con- 
sciousness, convulsions, respiratory arrest, and death. 

Inhalation - Exposure to airborne vapors of cyanides should not 
exceed a suggested limit of 5 milligrams per cubic meter of 
air, averaged over* an 8-hour v>»ork period. 

Ingestion - Swallowing this poison is the primary mode of ex- 
posure. 

Skin - Cyanides cause eruptions and rash on prolonged contact. 
It can be absorbed through the intact skin, 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Flush immediately with Vvtacer 

Skin - Wash with large quantities soap and water immediately. 

Ingestion - If the victim is conscious, immediately induce 
vomiting. Secure medical treatment for cyanide poisoning. 

General and inhalation - Adminlseer artificial respiration and 
oxygen, if necessary. Secure medical treatment for cyanide 
poisoning. 

Personnel Protection: Wear long rubber gloves, chemical goggles, and 

lab coat. Use in laboratory fume hood, When adequate vapor con- 
trol is hot possible, e,g,, in spills, wear self-contained breath- 
ing apparatus. 

Spill Control: Absorb the liquid with vermicullte or paper towels^ 

Evaporate to dryhess and dispose of remains to waste in air-tight 
container, Wash spill site v,rith soap solution containing soma 
liypQ chlorite. ' 

Disposal; Add excess of sodium hydroxide and calcium hypochlorite so- 
lution to produce a cyanate, Scoop slurry into a large beaker. 
After 1 hour flush down the drain with excess water, 


Chemical Incompatibility:: In general, nitriles can form unsafe combin- 

ations with acids, caustics, amines, and acid anhydrides, 



BORON TRICHLORIDE 


Chemical Formula: BCI 3 

Synonyms: boron chloride; borane-trlchloro 

Description: A colorless, fuming liquid or colorless gas. The liquid 

fumes In moist air, producing hydrochloric acid 

Fire Hazard: Dangerous when heated to decomposition. It produces toxic 

fumes of chlorides. 

Toxicity: Inhalation of the vapors or gas depresses the central ner- 

vous system. Boron trichloride also depresses the circulation and 
In high concentrations can cause coma. Other effects are skin 
rash, vomiting, and shock. It Is a corrosive agent and a respira- 
tory Irritant. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Sections marked (*) are for the attention of medical per- 

sonnel and Is Included here for Information only, not for 
first aid action. 

Eyes - Irrigate with plenty of water for at least 15 minutes. 
Skin - Wash with plenty of water for at least 15 minutes. Im- 
mediately remove contaminated clothing and shoes. 

*General - Administer Intravenous doses of Isotonic salt solution 
and plasma. Additional treatment is symptomatic and sup- 
portive. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. Use In laboratory fume hood. When adequate vapor control 
Is not possible, e.g., spills, wear self-contained breathing ap- 
paratus . 

Spill Control: Eliminate sources of Ignition. Cover spill with dry 

vermlcullte, sodium bicarbonate, or a mix of soda ash and slaked 
lime (50-50). Mix. Spray water cautiously from an atomizer. 

Beware of a flash fire. Scoop up and add slowly to a large con- 
tainer of water. If too active, continue spraying. When reaction 
is complete, neutralize with 6 M NH 4 OH or HCl as required (litmus 
test) and wash down the drain with a large excess of water. Wash 
the spill site with soap solution. 

Chemical Incompatibility: Dangerous In contact with nitrogen peroxide, 

phosphine, organic matter (such as grease), or oxygen. 
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BROMINE 


Chemical Formula: Br 2 

Description: Rhombic crystals which melt at -7° C to a deep reddish- 

brown liquid. It has a bleach-like pungent odor detectable at 
less than 1 ppm. 

Fire Hazard: Moderate fire hazard by spontaneous chemical reaction 

with reducing agents. May Ignite combustible materials on 
contact. Emits highly toxic fumes when heated or contacted 
with water. Nonflammable. 

Toxicity: Bromine Is an extremely Irritating liquid or vapor which 

can be Injurious on Inhalation, ingestion, or by contact. 

Inhalation - Exposure should not exceed 0.1 part per million 
parts of air (ppm) averaged over an 8-hour work period. It 
Is Irritating to the eyes and upper respiratory tract at less 
than 1 ppm and 40-60 ppm can oe dangerous on short exposure 
time. Severe exposures can cause pulmonary edema and death, 
e.g., 300 ppm for 3 hours, or 1000 ppm for brief exposure. 

Skin and eye contact - Liquid contact with the skin causes 
burns and blisters and prolonged contact causes severe deep, 
painful ulcers; eye contact can cloud the cornea. 

Ingestion - Swallowing as little as 1 milliliter can be fatal . 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Sections marked (*) are for the attention of medical per- 

sonnel, and are included here for Information only, not for 
first aid action. 

Eyes - Flush with plenty of water for at least 15 minutes. Re- 
port to Medical Services. 

Skin - Wash with plenty of water for at least 15 minutes. 

(*) Burns may be treated with sodium bicarbonate paste. Re- 
move contaminated cloLhiug Immediately. 

*Ingestion - Gastric lavage followed by saline catharsis. Rinse 
mouth with 3 percent sodium carbonate solution or milk of 
magnesia. 

^Inhalation - Administer oxygen (and artificial respiration. If 
necessary) . 

^Additional treatment Is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, chemical goggles or face 

shield, lab coat and rubber apron. Use In laboratory fume hood. 

When adequate vapor control Is not possible, e.g.. In spills, wear 
self-contained breathing apparatus. 

Spill Control: Cover with a reducer (hypo, not a bisulfite) such as a 

ferrous salt, but not carbon, sulfur or strong reducing agent. Mix 
well and spray with water. A sulfite or ferrous salt will require 
addition of some 3M sulfuric acid to promote rapid reduction. Scoop 
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slurry into a container of water, neutralize with soda ash, and 
wash down the drain with excess water. Wash the spill site 
thoroughly with a soap solution containing some reducer. 

Storage: Store In a cool dry area out of direct sunlight. Separate 

from combustible, organic, or other readily oxldlzable materials. 
Keep above -6° C (20* F) to prevent freezing; however, heating 
above room temperature could rupture container. 

Chemical Incompatibility: Bromine Is particularly dangerous In con- 

tact with acetaldehyde, acetylene, antimony, acrylonitrile, alum- 
inum dust or foil (warm), arsenic, ammonia, dimethyl formamlde, 
ethylene, ethyl phosphine, hydrogen, methyl alcohol, methane, 
nickel carbonyl, potassium, sodium carbide, tin, and sulfur. 
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N-BROMOSUCCINIMIDE 


Chemical Formula: (CH 2 CO) 2 NBr 

Synonyms: N-bromosucclmlde; succlnbromlde; succlnibromlmide; NBS 

Description: White to pale buff colored fine crystals or powder with 

the faint odor of bromine. 

Toxicity: It is highly toxic both by Ingestion and inhalation. It is 

also a powerful Irritant on contact with the skin, eyes, or mucous 
membrane. No detailed Information on systemic effects or on treat- 
ment of victim of overexposure was found in reviewing the available 
literature. 

Personnel Protection: Wear rubber gloves, safety glasses, and lab coat. 

In case of spill wear self-contained breathing apparatus. 

Spill Control: Eliminate all sources of ignition. Cover with ver- 

mlculite, sodium bicarbonate, or a sand-soda ash mixture (90-10). 
Mix. Scoop into cardboard container. Burn at approved disposal 
site. 
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BUTYL ACETATE 


Chemical Formula: CH 3 COOC 4 H 9 

Synonyms: n-butyl ethanoate; acetic acid, butyl ester 

Description: A colorless liquid with a fruity odor. Butyl acetate 

has three common forms: normal, secondary, and tertiary. 

Fire Hazard: It Is a hazardous fire risk with a flash point of 72° F 

and explosive limits of 1.7 to IS percent In air. Extinguish 
fires with dry chemicals, foam, or C02> Water may be Ineffec- 
tive. 

Toxicity: It Is a contact Irritant and also depresses the central ner- 

vous system as a narcotic. Its odor Is detectable at 10 parts of 
vapor per million parts of air (ppm) ; It Is Irritating to the eyes 
and respiratory tract at 200 ppm, and dangerous to life at 
10 000 ppm. It can enter the body by Inhalation and Ingestion. 
Chronic poisoning has not been definitely established (long ex- 
posures to low concentrations) . 

Inhalation - Exposure to airborne vapors should not exceed 
150 ppm for normal butyl acetate and 200 ppm for the other 
forms, averaged over an 8 hour work period. 10 000 ppm Is 
dangerous after several hours of exposure. 

Ingestion - The estimated fatal dose Is 50 grams. It Is a 
mod .'irate Irritant at low doses. 

Skin and eye contact - Eye contact can result In conjunctivitis 
and small lesions of the cornea. Skin contact can produce 
scaly and fissured dermatitis. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Sections below marked (*) are for the attention of medical 

personnel and are Included for Information only, not for 
first aid action. 

Eyes - Flush eyes thoroughly with water; (*) opthalmic cortisone 
Is recommended for conjunctivitis and keratitis. 

Skin - Wash contaminated areas with soap and water. Remove con- 
taminated clothing and shoes. 

^General - Administer oxygen therapy and artificial respiration 
as necessary. Further treatment Is sjrmptomatlc and supportive. 

^Ingestion - Drink water or milk and Induce vomiting, if conscious. 

Personnel Protection: Wear rubber gloves, chemical goggles or face 

shield, and lab coat. When adequate vapor control Is not possible, 
e.g., during spills, wear self-contained breathing apparatus or 
appropriate chemical cartridge respirator. 

Spill Control: Eliminate all sources of Ignition. Absorb spill on 

paper and evaporate to dryness In a fume hood. 
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Storage: Store in cool, well-ventilated area away from sources of 

Ignition. 

Chemical Incompatibility: Dangerous when contacted by potassium 

tertlary-butoxlde. 
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BUTYL ALCOHOL 


Chemical Formula: C^H^OH 

Synonyms: butanol; hydroxybutane; methylolpropanol; butyl hydroxide; 

propylcarbinol; butyric alcohol; methyl ethyl carblnol; trlmethyl 
carblnol 

Description: A clear colorless liquid or crystal with a vinous or 

camphor-llke pungent odor detectable at 25 parts of vapor per 
million parts of air. 

Fire Hazard: Moderate fire hazard. Flammable from 1.5 to 11.3 percent 

by volume with a flash point of 11* to 38* C (52* to 100* F) . 
F.mlts toxic fumes when heated to decomposition. Extinguish 
with dry chemical or CO 2 . Water or foam may be Ineffective. 

Toxicity: Moderately toxic by skin contact, eye contact, Ingestion, 

and inhalation of the vapors. It depresses the central nervous 
system and can damage the liver. 

Inhalation - Exposure should not exceed 100 parts of vapor 
per million parts of air (ppm) averaged over an 8-hour work 
period. 

Ingestion - The estimated lethal dose Is about 30 grama. 

Skin and eye contact - It Is Irritating to the skin and eyes 
and can produce severe eye damage. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Items nutrked (*) are for the attention of medical personnel 

and are Included here for Information only, not for first 
aid action. 

Eyes - Flush with plenty of water for 15 minutes 
Skin - Wash well with soap and water. Remove contaminated 
clothing and shoes. 

*Ingestion - Administer gastric lavage followed by saline ca- 
tharsis. 

^General - Additional treatment Is symptomatic and supportive. 
Administer artificial respiration and oxygen as needed. 

Personnel Protection: Provide adequate ventilation and enclosure of 

processes to maintain airborne vapors below safe levels. If 
vapors exceed safe levels, e.g., during clean-up of a spi!l, wear 
the appropriate chemical cartridge respirator. 

Spill Control: Eliminate sources of ignition and flammables. Absorb 

spill on paper towels and evaporate in a fume hood. 

Disposal: Mix with more flammable solvent waste and burn at an ap- 

proved disposal site. 

Chemical Incompatibility: Hazardous when mixed with hydrogen peroxide. 
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2-BUTYNE-l,4-DIOL 


Chemical Formula: C4Hg02 

Synonyms: 1,4-butynedlol 

Description: Crystalline with a straw to amber color 

Fire Hazard: When heated to decomposition It emits acrid fumes. In 

Its pure state It Is not explosive, but if It contains small 
amounts of certain Impurities It may explode when exposed to 
heat. 

Toxicity: Highly toxic by Ingestion, inhalation, or by skin or eye 

contact. Acts as a systemic poison. Effects of long-term ex- 
posure to small amounts are not known. 

Treatment of Overexposure: Contact Medical Services Immediately. 

Eyes - Flush with plenty of water for at least 15 minutes 
Skin - Wash with soap and water. 

Spill Control: Sweep Into a combustible leak-tight container and 

burn at an approved disposal site. 

Chemical Incompatibility: Small amounts of certain Impurities, e.g., 

alkali hydroxides, alkaline earth hydroxides, or halides, may 
cause explosive decomposition upon distillation. It should not 
be treated with basic catalysts in the absence of a solvent even 
at room temperature. In strong acids contamination with mercury 
salts can also result In violent decomposition. 
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BUTYRALDEHYDE 


Chemical Fornula: CH 3 (CH 2 ) 2 CHO 

Synonyms: butanal; butyric aldehyde; n-buty aldehyde; butaldehyde 

Description: A colorless liquid with a pungent odor 

Fire Hazard: Dangerous when exposed to heat or flame. Explosive limit 

Is 2.5 to 17.5 percent. Flash point Is -7* C (20* F) . Ex- 
tinguish fires with dry chemical, C02, or foam. Water may be 
Ineffective. 

Toxicity: Butyraldehyde Is a high eye contact hazard. It Is moderately 

toxic by Ingestion and as a contact Irritant. It Is slightly toxic 
by Inhalation. High concentrations have caused pulmonary edema In 
animals, leading to death (from 8000 to 60 000 parts per million 
parts of air). Ingestion of six grams has produced death in rats. 
Its odor provides good warning properties. 

Treatment of Overexposure: Contact Medical Services Immediately. 

Treatment Is supportive and symptomatic. 

Eyes - Immediately flush with plenty of water. 

Skin - Wash with soap and water. Remove contaminated clothing 
and shoes. 

Ingestion - Drink water or milk If victim is conscious. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. Use In laboratory fume hood. When adequate vapor control 
Is not possible, e.g.. In spills, wear self-contained breathing 
apparatus. 

Spill Control: Eliminate all sources of Ignition and 'lammables. Ab- 

sorb on paper towels and evaporate to dryness In u fume hood. In 
the case of a large spill, cover It with sodium bisulfite, add a 
small amount of water and mix. Scoop Into a large beaker. After 
1 hour flush down the drain with a large excess of water. Wash the 
spill site with soap solution. 

Chemical Incompatibility: Dangerous In contact with chlorosulfurlc 

acid, nitric acid, oleum, and sulfuric acid. In general, aldehydes 
can form unsafe condilnations with acids, caustics, amines, alco- 
hols, glycols, ketones, phenols, cyanohydrins, ammonia, halogens, 
and acid anhydrides. 
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N-BUTYRONITRILE 


Chemical Formula: CH 2 (CH 2 ) 2 CN 

Synonyms: propyl cyanide; butanenicrile; butyric acid nitrile 

Description: A colorless liquid 

Fire Hazard: A high fire risk liquid with a flash point of 26° C 

(79° F) . Extinguish fire with alcohol foam. 

Toxicity: N-butyronitrlle shows the high toxicity characteristics of 

the cyanides. It is highly toxic by inhalation or absorption 
through the intact skin and is rapidly poisonous. The dose that 
may be lethal when taken by mouth is relatively small compared to 
other acute poisons. The cyanides act as chemical asphyxiants, 
depriving che tissues of oxygen and producing convulsion, res- 
piratory arrest and death. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel, and are included here for information only, not 
as first aid actions. 

Eyes - Flush with water 

Skin - Immediately wash with soap and water. 

*Ingestlon - Immediately induce vomiting if the victim is con- 
scious; otherwise administer gastric lavage. 

^General - Whether the poisoning is by ingestion or inhalation the 
following applies: Administer artificial respiration, if 

necessary, and oxygen. Perform amyl nitrate Inhalation therapy 
for 15 to 30 seconds of every minute until IV injection of 
3 percent solution of sodium nitrite can be prepared and ad- 
ministered. Administer 10 mC over a 2-minute period and fol- 
low with 50 mt of 25 percent aqueous solution of sodium thio- 
sulfate over a 10-minute period. Detailed medical treatment 
is available in the literature. 

Personnel Protection: Wear long rubber gloves, chemical goggles, and 

lab coat. Use in laboratory fume hood. When adequate vapor con- 
trol is not possible, e.g., during a spill, wear a self-contained 
breathing apparatus. 

Spill Control: Eliminate any sources of ignition and any flammables. 

Absorb liquid with paper towel or vermlculite. Evaporate to dry- 
ness in a fume hood. Wash the spill site with plenty of water. 

Disposal: Add excessive sodium hydroxide and calcium hypoclorite 

solution. Transfer to a large beaker. After 1 hour drain into 
the industrial waste system with additional water. 

Chemical Incompatib lity: Nitrile? are generally hazardous in contact 

with acids, caustics, amines, and acid anhydrides. 
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CADMIUM CHLORIDE 


Chemical Formula : CdCl 2 

Synonyms: cadmium dlchlorlde 

Description: Small white or colorless hexagonal crystals; no odor 

Fire Hazard: When heated to decomposition, emits highly toxic chloride 

fumes. Not flammable. 

Toxicity: The cadmium salts are extremely toxic both by Inhalation of 

the vapors or dusts and also by Ingestion. Cadmium chloride Is an 
Irritant and In addition to Its role as a systemic poison It causes 
tissue damage by contact. Systemic poisoning effects include de- 
generative changes to the liver and kidneys. It Is also considered 
to be a cause of cancer. 

Inhalation - Exposure to airborne dusts or vapors should not ex- 
ceed a suggested limit of 0.2 mg per cubic meter of air aver- 
aged over an 8-hour work period nor a peak concentration of 
0.6 mg/M^ at any time. Inhalation of a high concentration 
can occur without sufficient discomfort to warn the victim. 
High concentrations can cause lung edema, necrosis of lung 
tissue, pneumonitis, fibrosis, and emphysema with possibly 
fatal results. 

Ingestion - The Ingestion hazard Is not as great since vomiting 
generally results. Swallowing as little as 10 milligrams has 
produced severe toxic symptoms and less than 1 gram can be 
fatal. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Items below marked (*) are for the attention of medical 

personnel and are Included for Information only, not first 
aid action. 

Eyes - Flush with water for at least 15 minutes. 

Skin - Wash with soap and water. 

*Ingestlon - Perform gastric lavage with water or milk followed 
by saline catharsis and demulcents, e.g., milk or beaten egg 
whites, at frequent Intervals. 

*Inhalatlon - Administer positive pressure oxygen therapy. 

Treat edema by postural drainage. 

^General - Administer codeine sulfate, for coughing and calcium 
dlsodlum edelate Intravenously. CaEDTA has been found to be 
effective. Do not administer BAL (dlmercaprol) . Further 
treatment Is supportive and symptomatic. 

Personnel Protection: Wear rubber gloves, safety glasses and lab coat. 

If dust cannot be maintained below safe concentrations, e.g.. 

In a spill situation, wear an approved mechanxcal filter res- 
pirator. 
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Spill Control: Collect spill In a beaker. Dissolve In a large 

amount of water. Add soda ash, mix and neutralize (litmus paper) 
with 6M HCl. Wash down the drain with excess water. 

Chemical Incompatibility: Cadmium chloride mixed with potassium can 

produce a strong explosion on Impact. 
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CADMIUM PHOSPHATE 


Chemical Formula: Cd 3 (PO ^)2 

Description: Amorphous, colorless crystals 

Toxicity: Extremely toxic by Inhalation of dusts or fumes or, on a 

lesser scale, by swallowing. Prolonged exposure by either route 
results in liver and kidney damage. High concentrations can cause 
coma and death. 

Inhalation - A highly toxic concentration can be breathed with- 
out sufficient discomfort to warn the worker to leave the 
area. Toxic amounts may cause lung tissue damage, emphysema, 
edema, and death. Although no limit on airborne concentration 
of cadmium phosphate has been formally established, the recom- 
mended value is not to exceed 0.1 milligrams per cubic meter 
of air. 

Ingestion - It is less toxic when Ingested since hazardous 
amounts when swallowed usually cause vomiting, with symptoms 
similar to food poisoning. Sensory disturbances, convulsions, 
and coma can occur. 

Treatment of Overexposure: Contact Medical Services immediately. 

MOTE: Items marked (*) are for the attention of medical personnel 

and are not first aid action items. 

Eyes and skin contact - Flush with water 
*Ingestion - If vomiting does not occur Immediately, administer 
gastric lavage with water or milk followed by saline catharsis 
and demulcents. Avoid BAL (dimercaprol) . 

*Inhalation - Provide postural drainage for edema. Administer 
positive-pressure oxygen inhalation. Additional treatment 
is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, safety glasses and lab coat. 

If dust cannot be controlled, e.g., in a spill situation, wear an 
approved mechanical filter respirator. 

Spill Control: Collect spill in a beaker. Dissolve in a large amount 

of water. Add soda ash, mix and neutralize with 6M HCl. Wash doi^ 
the drain with excess water. 


51 



CALCIUM OXIDE 


Chemical Formula : CaO 

Synonyms: lime; quicklime; burnt lime; calx; unslaked lime; fluxing 

lime; calcla 

Description: A white or graylsh-whlte lumpy solid which Is odorless. 

Reacts vigorously with water. 

Fire Hazard: It Is not combustible but on contact with water may gen- 
erate sufficient heat to Ignite combustible materials (up to 
800° C) . In fire situations avoid water unless necessary for 
adjacent burning materials. In which case flood with water to 
absorb the heat generated. Extinguish adjacent fires generally 
with dry chemicals or CO 2 . 

Toxicity: Calcium oxide Is a strong Irritant to the eyes, skin, and 

respiratory tract. It is caustic In action and can burn the tissue. 
Inhalation - Exposure to airborne dust should not exceed 

5 milligrams per cubic meter of air averaged over an 8-hour 
work period. It can cause pneumonitis and is reported to 
cause chemical pneumonia If the dust Is Inhaled. 

Ingestion - If swallowed, it Is strongly Irritating to the 
mucous membrane. A lethal dose is estimated to be 36 grams. 
Skin and Eye Contact - Eye contact can result In conjunctivitis, 
ulceration of the cornea, and permanent eye damage. Skin con- 
tact with presence of moisture can cause ulceration, skin 
bums, and dermatitis. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections below marked (*) are for the attention of medical 

personnel and are Included for Information only, not for 
first aid action. 

Eyes - Flush with water for 15 minutes and refer to Medical ser- 
vices. Additional Irrigation with saline solution may be de- 
sired. 

Skin - Wash with soap and water until free of soapy feeling. Re- 
move contaminated clothing and shoes. 

*Treat for chemical burns. 

*Ingestlon - Rapid and thorough gastric lavage Is essential. Do 
not Induce vomiting. Further treatment Is symptomatic and sup- 
portive. 

Personnel Protection: Wear rubber gloves, lab coat, rubber apron and 

chemical goggles. Do not breathe dust. If adequate ventilation 
Is not assured, e.g.. In a spill situation, wear an approved me- 
chanical filter respirator. 

Spill Control: Sweep up, dilute, and neutralize with 6M-HC1 In a large 

bucket. Wash down the drain with a large excess of water. 
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Storage: Store in a cool dry place separate from other chemicals. 

Disposal: See Spill Control, above. 

Chemical Incompatibility: Dangerous In contact with water, steam, acids, 

t^lf luorldes, fluorine, and phosphorus pentoxlde. Caustics In gen- 
eral form unsafe combinations with acids, halogenated compounds, 
aldehydes, ketones, esters, phenols, cyanohydrins, nitriles, halo- 
gens, phosphorus, and acid anhydrides. 
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CAMPHOR 


Chemical Formula: 

Synonyms: bornane, 2-oxo-; 2-bornanone; 2-camphanone; Formosa camphor; 

gum camphor; Japan camphor; laurel camphor; natural cauiphor; 

2-keto 1,7,7-trimethyllgnor camphane; norcamphor, 1,7,7-trimethyl-; 
l,7,7-trimethylbicyclo-(2,2,l)-2 heptanone; synthetic camphor 

Description: White translucent or transparent crystalline mass with a 

penetrating, pungent odor and aromatic taste 

Fire Hazard: A moderate fire and explosive hazard. The vapor is ex- 

plosive from 0.6 to 3.5 percent by volume. The flash point is 
66“ C. Fight fires with water, foam, CO 2 . or dry chemical. 

Toxicity: Camphor is very toxic by ingestion, inhalation of the vapors, 

and by contact. It acts as a systemic poison, first stimulating 
the central nervous system and causing convulsions and then de- 
pressing the CNS, causing collapse and respiratory failure. Degen- 
erative changes in the kidneys and liver can result. It is con- 
sidered to be the cause of some forms of cancer. 

Inhalation - Exposure to the vapors should not exceed 2 parts 
per million parts of air averaged over an 8-hour work period. 
Ingestion - Swallo;«ing gram quantities is dangerous and less 
than 1 gram has been fatal to children. 

Skin and eye contact - It is irritating to the skin and eyes and 
can be absorbed through the Intact skin by contact. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked (*) are for the attention of medical per- 

sonnel and are included here for information only, not for 
first aid action. 

Eyes - Flush with water 

Skin - Wash with soap and water. 

*Ingestion - Gastric lavage with warm water followed by saline 
catharsis and diuretics. Control convulsions by IV sodium 
pentobarbitol or short-acting barbiturates, chloral hydrate, 
or ether. Do not give opiates. Do not treat collapse with 
analeptics. 

Personnel Protection: Wear rubber gloves, rubber apron, and chemical 

goggles or face shield. When adequate dust control is not possible, 
e.g., in spill situations, wear an approved chemical cartridge 
respirator. 

Storage: Remove all sources of fire. 

Spill Control: Eliminate all sources of ignition and flammables. 

Sweep onto paper and place in cardboard container. Burn at an ap- 
proved disposal site. 
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CARBON DIOXIDE 


Chemical Formula: CO 2 

Synonyms: carbonic acid gas; carbonic acid anhydride; carbonic an- 

hydride; dry ice (in frozen form) 

Description: A heavy colorless, odorless gas with a sharp taste. Non- 

combustible. 

Toxicity: CO 2 is not usually considered to be a toxic gas. It is a 

simple asphyxiant and will produce narcosis in high concentration. 
It is naturally present in the atmosphere in a concentration of 
rbout 300 ppm. 

Inhalation - Exposure to the gas should not exceed 5000 parts 
per million parts of air (ppm) averaged over an 8-hour work 
period. At 20 000 ppm CO 2 causes deeper breathing which be- 
comes labored at 50 000 ppm. Concentrations high enough to 
exclude sufficient oxygen causes asphyxiation (100 000 ppm or 
10 percent by volume) . 

Skin - Carbon dioxide in the solid, frozen form is dry ice. 

This should never touch any part of the body. Contact can 
cause freeze burns. 

Treatment of Overexposure: Contact Medical Services immediately. Oxy- 

gen and artificial respiration ar required. 

Personnel Protection: Ventilate areas where air may have been dis- 

placed with CO 2 before entering. Since CO 2 is heavier than air, 
pockets may persist for some time unless positive ventilation is 
provided. For respiratory protection only the self-contained 
breathing apparatus or hose mask with blower is satisfactory. 

Storage: Store in a well-ventilated, cool, dark area. 

Chemical Incompatibility: Dangerous in contact with cesium monoxide, 

diethyl magnesium, lithium, potassium, potassium acetylene carbide, 
sodium, sodium carbide and titanium. 
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CARBON DISULFIDE 


Chemical Formula: CS 2 

Synonyms: Dithlocarbonlc anhydride; carbon bisulfide 

Description: A clear, colorless or faintly yellow heavy liquid with 

an ethereal odor. Odor can range from almost odorless to strong 
and disagreeable. The odor threshold Is 1.2 parts per million 
parts of air (ppm) . 

Fire Hazard: Highly flammable. A dangerous fire and explosion hazard. 

Flash point is -30® C (-22® F) ; auto-ignltlon temperature is 
100® C (212® F) ; explosive range is 1 to 50 percent in air. 
Static electricity can spark and ignite the material. Fight 
fires with water, CO 2 , or dry chemicals. However, water may be 
ineffective on the fire. 

Toxicity: Carbon disulfide Is a high health hazard by Ingestion, In- 

halation, and absorption through the Intact skin. It acts as a 
narcotic and anesthetic and can cause death by paralysis of the 
respiratory system. Central nervous system damage can result from 
prolonged exposure to lower doses. 

Inhalation - Exposure to the vapors should not exceed 20 ppm 
averaged over an 8-hour work period, nor exceed 30 ppm at any 
time during the 8 hours except 100 ppm is permitted for up to 
30 minutes. Concentrations of 320 to 390 ppm produce symptoms 
after a few hours of exposure and 1100 ppm can cause uncon- 
sciousness after 30 minutes; A800 ppm Is immediately hazardous 
to health. 

Skin contact - It can cause dermatitis, blistering, and second 
degree burns depending on exposure conditions. 

Ingestion - One-half ounce has proved fatal due to vascular col- 
lapse and respiratory failure. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Sections marked (*) are for the attention of medical per- 

sonnel and are Included here for Information only, not for 
first aid action. 

Eyes - Flush with water 

Skin - Wash with soap and water. 

*Ingestlon - Administer gastric lavage with warm water followed 
by saline catharsis. 

*General - Keep victim warm and at rest. Administer artificial 
respiration and oxygen as necessary, and caffeine sodium 
benzoate (0.5 g) subcutaneously. 

Personnel Protection: Wear rubber gloves, lab coat, rubber apron, and 

chemical goggles. If vapor control is not possible wear a self- 
contained breathing apparatus. 
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Spill Control: Have a CO2 flte extinguisher on hand. Eliminate sources 

of Ignition and flammables. Absorb on paper towelt and evaporate 
to dryness In a fume hood. 

Storage: Store In a detacted, noncombustible area. Avoid direct sun- 

light. No electrical or heating facilities should be permitted. 
Protect against lightning and static electricity. Submerge storage 
vessels In water If practical or locate over a concrete basin con- 
taining water. 

Disposal: See spill control above for small quantities. Larger amounts 

can be burned at an approved disposal site. 

Chemical Incompatibility: Dangerous In contact with aluminum, acids, 

amines, anmonla, halogens, epichlorohydrln, azides, ethylenelmine, 
nitric oxide, nitrogen dioxide, zinc, and potassium. 
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CARBON MONOXIDE 


Chemical Formula: CO 

Description: Colorless, odorless, tasteless gas: there is a slight 

garllc-llke odor detectable at about 700 ppm; non-irritating 

Fire Hazard: High, when exposed to beat or flame. CO readily forms 

explosive mixtures with air in a range of 12.5 to 74.2 percent 
by volume. Under fire conditions when the source is a flow 
of burning gas, use water to cool the fire until the gas is 
shut off. Then use CO2, water spray, or dry chemicals. 

Toxicity: CO is not a tissue poison; its toxicity only occurs by in- 

halation. Chemical asphyxia reduces the oxygen carrying ability 
of the blood. Exposure should not exceed 50 parts per million 
parts of air (ppm) averaged over an 8-hour work period. Concen- 
trations of 1000 ppm are dangerous and more than 3500 ppm is im- 
mediately hazardous to life. Poisoning severe enough to cause 
unconsciousness can result in damage to the central nervous system. 
In exposures greater than 50 000 ppm fatal cardiac arrest can 
occur. 

Treatment of Overexposure: Contact Medical Services immediately. Im- 

mediately administer artificial respiration and give oxygen if 
necessary. A mixture of 5 percent carbon dioxide in oxygen is 
more likely to effect recovery from the poisoning than oxygen 
alone. Rest. 

Personnel Protection: When adequate ventilation control is not pos- 

sible, e.g., in source leaks, wear self-contained breathing ap- 
paratus. 

Storage: Protect container from direct sunlight and store in a well- 

ventilated area. 

Leakage Control: Maintain concentration of gas below the explosive 

mixture range by forced ventilation until the container can be 
moved outdoors to an open area. Allow to bleed off to the 
atmosphere. 

Chemical Incompatibility: Dangerous when in contact with trlfluorldes, 

cesium monoxide, liquid oxygen, silver oxide, and lithium plus 
water. 
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CARBON TETRACHLORIDE 


Chemical Formula : CCI 4 

Synonyms: tetrachloromethane; benzlnoform; perchloromethane; necatorlne; 

carbon tet 

Description: A clear, colorless heavy liquid with distinctive, sweet, 

ethereal • odor detectable at 20 to 100 ppm depending on commercial 
source. 

Fire Hazard: Nonflammable; but decomposes when heated and emits highly 

toxic gases Including phosgene. Wear self-contained breathing 
apparatus. 

Toxicity: A high health hazard. It is highly toxic when Ingested as 

a liquid or inhaled as a vapor. Chronic exposure can cause severe 
Injury to the liver and kidneys. It Is believed to be a cause of 
cancer. 

Inhalation - Exposure to vapors should not exceed 10 parts of 
vapor per million parts of air (ppm) averaged over an 8 -hour 
work period and not to exceed 25 ppm at any time - except 
200 ppm for 5 minutes In any 4 hours Is acceptable. Inhaled, 

It acts as a narcotic, producing unconsciousness and respira- 
tory failure In high concentrations. 2500 ppm can be fatal 
In 30 minute exposures and 50 000 ppm In 5-10 minutes. 

Ingestion - Produces G.I. upset, liver and kidney damage, and 
neuritis. 

Skin contact - Prolonged or repeated contact results in der- 
matitis. Absorption Is not a serious hazard, but can prove 
to be toxic In sufficient amounts. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel, and are not Intended for first aid. 

Eyes - Flush with water 

Skin - Wash with soap and water 

*Ingestlon - Gastric lavage with water or saline solution fol- 
lowed by saline catharsis. Instill saline cathartic. Res- 
piratory stimulants If Indicated. 

^Inhalation - Artificial respiration and oxygen. If required. 

*General - Do not administer alcohols, fats or oils, epinephrine, 
or ephedrine. Oxygen therapy. If Indicated. Subsequent treat- 
ment Is symptomatic and supportive. Renal damage may be In- 
dicated by nausea and vomiting within 24 hours of exposure. 

Personnel Protection: Substitute less hazardous solvents when possible. 

Wear rubber or PVC gloves, lab coat and chemical goggles. Use In 
fume hood. When adequate vapor control Is not possible, e.g.. In 
spills, wear self-contained breathing apparatus. 
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Spill Control: Absorb on paper towels and allow to evaporate to dry- 

ness In a fume hood. Wash the spill site with soap solution. 

Storage: Store in a cool, dry, well-ventilated area. Protect from 

direct sunlight. 

Disposal: Dispose of by weathering In the open at an approved disposal 

site. 

Chemical Incompatibility: Dangerous In contact with allyl alcohol, 

aluminum, barium, beryllium, calcium hypochlorite, dimethyl 
formamlde, dlsllane, fluorine, lithium, liquid oxygen, potassium, 
sodium, zirconium. Halogenated compounds In general form unsafe 
conA)lnatlons with Inorganic acids, caustics, amines, olefins, es- 
ters, and cyanohydrins. 
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CHLORINE 


Chemical Formula: CI2 

Description: A greenish-yellow gas with a suffocating. Irritating 

odor detectable at less than 1 ppm. 

Fire Hazard: Nonflammable; moderate hazard since chlorine reacts with 

hydrocarbons, ammonia gas, and powdered metals, which causes 
fires, explosions, and poisonous gases. Container may explode 
In the heat of fire. 

Toxicity: Chlorine Is an extremely powerful Irritating gas which causes 

severe tissue burns on contact. 

Inhalation - Exposure should not exceed 1 part of gas per mil- 
lion parts of air (ppm) averaged over an 8-hour work period. 

The odor Is detectable at 1 to 3 ppm. Prolonged exposure at 
5 ppm causes lung Irritation and bronchial damage; 14 to 21 
ppm for 1 hour Is dangerous; 500 ppm for 5 to 10 minutes can 
be lethal, and 1000 ppm Is lethal after a few deep breaths. 
Injury deep within the lungs can occur. 

Skin and eve contact - Severe burns and blistering may occur. 
Burns of the cornea of the eye can occur, and blindness re- 
sult. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel, and are Included here for Information only, not 
for first aid. 

Eyes - Flush with plenty of water 

Skin - Wash with plenty of water - remove contaminated clothing. 
Do not rub affected parts. 

* Inhalation - Administer oxygen (and artificial respiration. If 
necessary) . 

^Inhalation of aerosol of aqueous sodium hyposulflte (2 percent) 
and sodium carbonate (0.5 percent) Is helpful; Inhalation of 
vapors of ethyl alcohol and ether is also useful. 

General - Keep the victim as quiet as possible; keep warm; have 
the victim lie down with head elevated. 

*Eplnephrlne or ephedrlne for bronchial spasm; codeln for cough; 
sedation. If necessary. 

Personnel Protection: Provide adequate ventilation to keep fume level 

within acceptable limits. Wear full protective clothing and chem- 
ical goggles. If adequate vapor control Is not possible, e.g., dur- 
ing leaks or spills, wear self-contained breathing apparatus with 
full-face mask. 

Spill or Leak Control: Use water spray to knock do%m vapor but do not 

spray leak Itself. Bubble-leak gas through a reducer, e.g., 
sodium bisulfite, and excess sodium bicarbonate solution. Be sure 


to include a trap In the line to prevent the solution being sucked 
back Into the cylinder. If this cannot be done let the cylinder 
leak Into a fume hood. 

Storage: Protect against physical damage. Separate from combustibles, 

organics, or easily oxldlzable materials. Store In a cool, dry 
well-ventilated area protected from weather and extreme temperature 
changes. 

Disposal: Aqueous solutions can be disposed by careful addition of a 

caustic solution, e.g., NaOH. This can then be diluted with much 
water and discarded to an outside drain. 

Chemical Incompatibility: Halogens can present unsafe conditions when 

mixed with caustics, alcohols, ethers, aldehydes, ketones, hydro- 
carbons, olefins, petroleum oils, esters, phenols; especially, 
ammonia, acetylene, hydrcgen, sodium carbide, turpentine, acid 
anhydrides, hydrogen, or r5nely divided metals. 
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CHLOROBENZENE 


Chemical Foraula: C 5 H 5 CI 

Synonyms: chlorobenzol; MCB; monochlorobenzene; phenyl chloride; ben- 

zene chloride 

Description: A clear colorless liquid with a sweet almond-llke odor. 

Odor threshold Is 60 parts per million parts of air (ppm) . 

Fire Hazard: A dangerous fire hazard; flash point 29" C (85" F) and 

autolgnltlon temperature (638" C) (1180" F) . Explosive range 
Is from 1.8 to 9.6 percent In air. Poisonous gases are pro- 
duced In fire. Extinguish with dry chemical, foam, or C 02 « 

Toxicity: Chlorobenzene Is moderately toxic by Inhalation, Ingestion, 

and by skin contact. It Is not readily absorbed through the skin. 

It Is a narcotic, chemical asphyxiant, and Irritant. 

Inhalation - Exposure to the vapors should not exceed 75 ppm 
averaged over an 8 -hour work period. 200 ppm Is Irritating, 
1200 ppm produces narcotic symptoms and 3700 ppm for 7 hours 
has caused death. Prolonged low level exposure can produce 
liver, lung, and kidney damage. 

Skin and eye contact - Prolonged or frequent skin contact 
cause bums. Eye contact Is mildly Irritating. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked (*) are for the attention of medical per- 

sonnel and are Included here for Information only, not for 
first aid action. 

Eyes - Flush with plenty water 

Skin - Wash with soap and water. Remove contaminated clothing 
and shoes. 

*Ingestlon - Induce vomiting followed by gastric lavage and saline 
catharsis. 

^General - Administer artificial respiration and oxygen, if 
necessary. Keep victim warm; mild stimulant but no alcohol, 
fats, or oil. Treat for methemoglobinemia. 

Personnel Protection: Wear rubber or neoprene gloves, lab coat, and 

chemical goggles. Use iu fume hood. When adequate vapor control 
Is not possible, e.g., spills, wear appropriate chemical cartridge 
respirator or self-contained breathing apparatus. 

Storage: Keep containers tightly closed. Avoid heat. 

Spill Control: Eliminate all sources of Ignition. Absorb on paper 

towels or with vermlcullte. Place In a fume hood and allow to 
evaporate. Wash the spill site with soap solution. 

Disposal: Pour onto vermlcullte, sodium bicarbonate, or a sand-soda 

ash mixture (90-10). Mix and place In cardboard containers. 

Burn at an approved disposal site. 
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CHLOROFX)RM 


Chemical Formula: CHCI 3 

Synonyms: trlchlorome thane; trichloroform; methenyltrlchlorlde 

Description: A heavy, very volatile, sweet-tasting, colorless liquid 

with ethereal odor. 

Fire Hazard: No.iflammsble; but when decomposed by heat, emits even 

more toxic gases such as chlorine and phosgene 

Toxicity: A mr l<rate health hazard. It Is toxic by Inhalation and by 

Ingestloa, and Is a skin and eye Irritant on contact. The pri- 
mary effect of exposure Is as an anesthetic and secondary effects 
are damage to the heart, liver, and kidneys. Addictions to chloro- 
form have been reported. It is known to cause cancer to test ai.l- 
mals under certain conditions. 

Inhalation - Exposure to Its vapors should at no time exceed 
50 parts per million parts of air (ppm) . Its odor is de- 
tectable at SO to 200 ppm until olfactory fatigue sets In. 

It Is narcotic at 14 000 ppm. High concentrations, e.g., 

25 000 ppm for 5-10 minutes, result In unconsciousness, 
paralysis, and death by heart arrest or respiratory failure. 
Prolonged exposure at lower concentrations lead to toxemia, 
and Internal organ damage. 

Ingestion - Less toxic than carbon tetrachloride but a tea- 
spoon can cause serious Illness, and large amounts cause 
death. Animal studies have shown cancerous tumors on pro- 
longed exposure. 

Skin and eye contact - Chloroform is Irritating to the eyes 
and skin, leading to conjunctivitis and dermatitis. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel, and are Included here for Information only, 
not for first aid. 

Eyes - Flush with water 

Skin - Wash with soap and water. Remove contaminated clothing 
;nd shoes. 

*lagestion - Gastric lavage followed by saline catharsis and 
emetics 

* Inhalation - Artificial respiration and oxygen. If necessary. 

^Subsequent treatment Is symptomatic and supportive. 

Personnel Protection: Wear polyvinyl alcohol gloves or neoprene 

gloves, lab coat, and chemical goggles. Use In a fume hood. When 
adequate vapor control Is not possible, e.g., spills, wear self- 
contained breathing apparatus with full-face mask. 

Storage: Store: In dark place away from moisture. 
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Spill Control: Absorb on paper towels and evaporate to dryness in a 

fume hood. Wash the spill site with soap solution. 

Disposal: Chloroform Is Insoluble In water and cannot be burned. It 

can be purified by redlstlllatlon. 

Chemical Incompatibility: Dangerous In contact with acetone, aluminum, 

dlsllane, lithium, magnesium, nitrogen tetroxlde, potassium, 
caustics, and sodium methylate. Halogenated compounds In general 
can form unsafe combinations with Inorganic acids, caustics, 
amines, olefins, esters, and cyanohydrins. 
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CHROMIC ACID 


Chemical Formula: CrO^ 

Synonyms: chromium trloxlde; chromic anhydride 

Description: Dark, purple-red crystals. 

Fire Hazard: Dangerous; a very powerful oxidizing agent. In contact 

with organic matter or reducing agents, it can cause violent 
reactions. Including explosions. The container may explode 
when involved in fire. Will ignite on contact with acetic 
acid and alcohol. To fight fires use water; there Is a pos- 
sibility of a steam explosion. 

Toxicity: Inhalation, ingestion, and direct contact can produce injury. 

Inhalation - Inhalation of chromic acid mist as dilute as 
5 percent or the oxide dust may cause inf lamination of the 
mucous membrane and ulceration or perforation of the nasal 
septum. Mortality rates in the chromate industry strongly 
indicate that chromium oxide can produce lung cancer. Ex- 
posure to airborne mist or dust should not exceed a sug- 
gested limit of 0.1 mg per cubic meter of air. 

Skin - Skin contact leads to dermatitis and small, painless 
ulcers. It may be absorbed through the skin in sufficient 
amounts to be a systemic poison. Eye contact causes con- 
junctivitis. The solid form or concentrated solutions can 
cause severe burns. 

Ingestion - If swallowed, violent gastroenteritis and other 
poison actions occur including death. Injury to the liver 
can result. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) below are for the attention of medical 

personnel and are not first aid action items. 

Eyes - Flush with water 

Skin - Wash with soap and water. 

^Ingestion - Induce vomiting or administer gastric lavage. Give 
demulcents . 

Personnel Protection: Wear rubber gloves, lab coat, and chemical gog- 

gles. Local exhaust ventilation is required. Emergency eye wash- 
ing fountain should be available. When adequate dust control is 
not possible, e.g., spills, wear appropriate chemical cartridge 
respirator . 

Spill Control: Cover spill with a reducer (hypo, a bisulfite, or a 

ferrous salt - but no carbon, sulfur, or strong reducing agent). 
Mix well and spray with water. A sulfite or a ferrous salt will 
require addition of some 3 M-H 2 SO 4 to promote rapid reduction. 

Scoop slurry into a container of water and neutralize with soda 
ash. Wash down the drain with excess water. Wash site thoroughly 
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with a soap solution containing some reducer. 

Chemical Incompatibility: Will Ignite on contact with acetic acid or al- 

cohols; separate from combustible organic or other readily oxl- 
dlzable materials. Dangerous also In contact with acetone, alumi- 
num, ammonia, benzene, camphor, diethyl ether, dimethyl formamlde, 
glycerol, naphthalene, turpentine, pyridine, potassium, and sulfur. 
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CHROMIUM ACETATE 


Chemical Formula: Cr(C 2 H 302 ) 3 *H 20 

Synonyms : Chromic acetate 

Description: A grayish-green powder or bluish-green pasty mass 

Toxicity: Chromium compounds are Irritating, corrosive, and may cause 

sensitizing reactions. They are toxic by Inhalation, contact with 
skin and eyes, and by Ingestion. 

Ingestion - About 5 grams Is estimated to be a fatal dose. 

Inhalation - Exposure to the airborne dust should not exceed a 
suggested limit of 0.1 milligram per cubic meter of air aver- 
aged over an 8-hour work period. It can produce ulcerations 
In the respiratory system, perforation of the nasal septum, 
pneumonitis, and bronchial carcinoma. 

Skin - It Is corrosive and can produce ulcerations and sensi- 
tizing reactions. 

Treatment of Overexposure: Contact Medical Services 

NOTE: Items marked (*) are for the attention of medical personnel 

and are not for first aid action. 

Eyes - Flush eyes with water for at least 15 minutes. 

Skin - Wash with soap and water. 

^Administer antlhlstlmlnes and cortisone locally for dermatitis. 
Treat ulcerations with 10 percent edathamll calcium dlsodlum 
In lanolin base. 

Personnel Protection: Wear lab coat, rubber gloves, and chemical gog- 

gles. Maintain personal hygiene; no eating or smoking In the work 
area. If the powder could become airborne, e.g., during clean-up 
of a spill, wear an approved mechanical filter respirator. 
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COBALT SULFATE 


Chemical Formula: C 0 SO 4 

Synonyms: Cobaltous sulfate 

Description: A red, water-soluble powder 

Fire Hazard: Dangerous; when heated to decomposition It emits highly 

toxic fumes of sulfur oxide 

Toxicity: Systemic poisoning can result by Inhalation, skin contact, 

or ingestion. Cobalt sulfate is an irritant and a sensitizer. 

Its toxic effects Include the stimulation of production of red 
blood cells (polycythemia) , nerve deafness, and nephritis. 
Inhalation - Produces bronchitis and asthmatic symptoms; 
acute lung Irritant. 

Ingestion - Its oral toxicity is low but of concern. 

Skin and eye contact - Dermatitis and allergic reactions are 
common. Eye contact results in conjunctival irritation. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel, and are Included here for information only, not 
for first aid. 

Eyes - Flush with water 
Skin - Wash with soap and water 
*Ingestlon - Gastric lavage followed by saline catharsis. Ad- 
minister dlmercapsol. 

*Inhalation - Symptomatic and supportive 

Personnel Protection: Wear rubber gloves, lab coat, and safety glasses. 

Spill Control: Cover spilled solution with soda ash, mix, and scoop 

into a beaker of water. Neutralize with 6M-HC1 and wash down the 
drain with an excess of water. Collect spilled solid in a beaker. 
Dissolve in a large amount of water. Add soda ash, mix, and dis- 
pose of as for the solution above. 
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COPPER CHROMATE 


Chemical Formula: CuCrO^ 

Toxicity: Copper compounds are moderate Ingestion and Inhalation 

hazards; the chromate salts are very toxic and corrosive. The 
chromates are associated with cancer of the lungs. Copper salts 
are often used as Insecticides and fungicides. 

Ingestion - In addition to its corrosive action, It acts as a 
systemic poison causing circulatory collapse and kidney, liver, 
and central nervous system damage. 

Inhalation - The chemical can be absorbed through the lungs and 
become a systemic poison as well as causing lung Irritation. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) below are for the attention of medical per- 

sonnel and are not first aid action Items. 

Eyes - Immediately flush with plenty of water for at least 
15 minutes. 

Skin - Wash with soap and water. 

*Treat local Injuries like acid burns and scrub with 2 percent 
sodium hyposulflte. 

♦Ingestion - Administer gastric lavage using milk or 0.1 percent 
potassium ferrocyanlde. Administer egg white or other de- 
mulcents. 

♦General - Administer morphine or Demerol for pain. Further 
treatment Is supportive and symptomatic. 

Personnel Protection: Wear rubber gloves, lab coat, and safety glasses. 

Spill Control: Cover solution with soda ash, mix, and scoop Into a 

beaker of water. Neutralize with 6M-HC1 and wash down the drain 
with excess water. Collect spilled solid In a beaker. Dissolve In 
a large amount of water. Add soda ash, mix, and neutralize and 
dispose of as above. 

Chemical Incompatibility: Dangerous If mixed with acetylene, hydrazine, 

and nltromethane. 
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COPPER DUST 


Chemical Formula : Cu 

Description: A reddish-colored metal. 

Toxicity: Copper dust has relatively low toxicity by Inhalation, In- 

gestion, and ccntact with the skin. 

Inhalation - Exposure to the airborne dust should not exceed 
1 milligram of dust per cubic meter of air averaged over an 
8-hour work period. Acute exposure can result In severe Ir- 
ritation of the nose and lungs accompanied by local swelling 
and Injury to the lung cells. 

Ingestion - Swallowing a toxic quantity (10 to 20 g) can damage 
the liver, kidney and spleen. It Is also a strong Irritant 
to the gastrointestinal tract. However, Its emetic effects 
limit its toxicity. Injury to the gums and mucous membrane 
also occurs. Systemic poisoning has resulted In damage to 
the red blood cells and anemia. 

Skin - Skin contact causes local dermatitis only rarely. 

Treatment of Overexposure: Contact Medical Services. Generally, 

treatment Is symptomatic and supportive. Where toxic amounts have 
been swallowed, gastric lavage with milk, egg white emulsion, or 
1 percent potassium ferrocyanlde has been useful, followed by 
saline catharsis. 

Chemical Incompatibility: Dangerous when contacted by acetylene, am- 

monium nitrate, barium salts, bromates, chlorates, chlorine, 
fluorine, hydrazoic acid, hydrogen peroxide, hydrogen sulfide, 
lodates, magnesium salts, potassium peroxide, and hydrazine mono- 
nitrate. 
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COPPER SULFATE 


Chemical Formula: CuSO^*5H20 

Synonyms: cupric sulfate; Roman vitriol; blue vitriol; blue stone; 

sulfate of copper; copper sulfate pentahydrate 

Description: Blue crystals, granules, or powder with sweetish, metal- 

lic taste; odorless 

Toxicity: Inhalation or Ingestion can result In serious toxicity lead- 

ing to coma and death. Exposure to skin and eyes results In Ir- 
ritation and other complications. 

Inhalation - Results In congestion, ulceration, and systemic 
poisoning. Perforation of the nasal septum has occurred from 
chronic exposure. 

Ingestion - Toxic amounts (less than 20 g) produce a host of 
symptoms leading to convulsions, shock, coma, and death. Pro- 
longed exposure of small amounts result In liver, kidney, and 
spleen damage and anemia. 

Skin and eye contact - Tissue damage, eczema, blisters and skin 
ulceration can occur; eye conjunctivitis and ulceration also 
occurs. 

Allergic reactions have been observed. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel, and are Included here for Information only, not 
for first aid. 

Eyes - Flush with water 

Skin - Wash with water. 

*Ingestlon - Gastric lavage using milk or 1 percent solution of 
potassium ferrocyanate. Administer egg white and other de- 
mulcents . 

*Inhalatlon - Treatment Is symptomatic and supportive. Use 
proved medication which promotes copper excretion. 

Personnel Protection: Wear rubber gloves, lab coat, and safety glasses. 

Spill Control: Cover spilled solution with soda ash, mix, and scoop 

Into a beaker of water. Neutralize with 6M-HC1 and wash down the 
drain with an excess of water. Collect spilled solid In a beaker. 
Dissolve In a large amount of water. Add soda ash, mix, and dis- 
pose of as for the solution above. 

Chemical Incompatibility: Dangerous If mixed with acetylene, hydrazine, 

and nltromethane. 
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CUMENE 


Chemical Formula: CgH 3 CH(CH 3)2 

Synonyms: 1-methyleChyl benzene; cumol; Isopropylbenzene; 

2-phenylpropane; isopropylbenzol 

Description: A clear, colorless liquid with a sharp gasollne-llke 

penetrating odor. 

Fire Hazard: It is flammable from 1 to 6.5 percent; flash point Is 

36® C (96® F) . Fight fire with dry chemical, foam, or CO 2 . 

Water spray may be Ineffective. 

Toxicity: Cumene is highly toxic by ingestion, Inhalation, and skin 

absorption. It may irritate the eyes, skin, and upper respira- 
tory tract. At sustained high levels of exposure narcosis lead- 
ing to coma may occur. The sharp odor and irritating properties 
tend to limit exposures. Contact with the tongue produces pain- 
ful burning sensations. 

Inhalation - Exposure to airborne concentrations of the vapor 
should not exceed 50 parts vapor per million parts of air 
(ppm) averaged over an eight-hour work period. 2000 to 7000 
ppm for 4 to 7 hours was lethal to mice. High concentrations 
are narcotic. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) below are for the attention of medical 

personnel, not for first aid action. 

Eyes - Flush with running water for 15 minutes. 

Skin - Wash with running water. Remove contaminated clothing 
and shoes. 

*Ingestlon - Do not induce vomiting. Epinephrine is contra- 
indicated. 

*General - Administer artificial respiration if necessary with 
oxygen therapy. 

Personnel Protection: Wear rubber gloves, lab coat, and chemical gog- 

gles. When vapors cannot be maintained below safe levels by con- 
tainment or ventilation, e.g., in case of spills, wear self- 
contained respirator. 

Spill Control: Eliminate all sources of ignition and flammables. Ab- 

sorb spill on paper towels and evaporate to dryness in a fume 
hood. 

Chemical Incompatibility: Hazardous chemical reactions can occur be- 

tween cumene and chlorosufonic acid, nitric acid, and oleum. 
Aromatic hydrocarbons in general can produce unsafe combinations 
with inorganic acids, halogens, and molten sulfur. 
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CUPRIC CHLORIDE 


Chemical Formula: CuCl 2 

Synonyms; copper chloride; copper oxychloride 

Description: A brownish-yellow powder or green crystals. 

Toxicity: Cupric chloride Is very toxic and when Ingested Is absorbed 

through the GI tract If retained. Apparent recovery may be followed 
In several days by a fatal relapse. It produces widespread blood 
vessel damage, kidney and liver injury, and central nervous sys- 
tem excitation followed by depression, convulsions and coma. Early 
death Is due to shock; late death Is due to liver or kidney failure. 

Treatment of Overexposure: Contact Medical Services Immediately. 

NOTE: Items marked (*) are for the attention of medical person- 

nel and are not for first aid action. 

Eyes and skin contact - Wash with soap and water. 

*Ingestion - Administer gastric lavage using milk or 0.1 percent 
solution of potassium ferrocyanlde; follow with egg white or 
other demulcent. Additional treatment may be found in the 
literature. 

Personnel Protection: Wear rubber gloves, lab coat, and safety glasses. 

Spill Control: Cover spilled solution with soda ash, mix and scoop 

Into a beaker of water. Neutralize with 6M-HC1 and wash down the 
drain with excess water. Collect spilled solid In a beaker. Dis- 
solve in a large amount of water. Add soda ash, mix, and dispose 
of as for the solution above. 
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CUPROUS CYANIDE 


Chemical Formula: CuCN 

Description: A white crystalline solid; usually powder. 

Toxicity: A high toxic hazard whether swallowed, inhaled, or in con- 

tact with the skin. The cyanide is a chemical asphyxiant, de- 
pressing the central nervous system. Death may result from kidney 
damage, capillary injury, respiratory arrest, or heart failure. 

Inhalation - Exposure to airborne dust should not exceed a sug- 
gested limit of 5 milligrams per cubic meter of air averaged 
over an 8-hour work period. It irritates the upper respiratory 
tract and mucous membrane. 

Ingestion - If vomiting does not eliminate the poison, systemic 
poisoning occurs with a host of symptoms. 

Skin and Eye Contact - It may be absorbed through the intact 
skin in sufficient quantity to act as a systemic poison. It 
is also an irritant to the skin and eyes. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel only, not for first aid actions. 

Eyes - Flush with water 

Skin - Wash with soap and water. Remove any contaminated cloth- 
ing . 

*Ingestion - Administer gastric lavage with milk, followed by 
demulcents. Inject sodium nitrite, 10 mil of 3 percent con- 
centration, over a 2 to 4 minute period intravenously followed 
by 50 m5, of 25 percent sodium thiosulfate. Repeat hourly as 
necessary. 

^General - Administer morphine or Demerol for pain. Have victim 
Inhale amyl nitrate for 15 to 30 seconds each minute, Ad- 
minister artificial respiration, if necessary. 

Personnel Protection : Wear long rubber gloves, lab coat, and safety 

glasses. Use in a fume hood. If dust or vapor control cannot be 
adequately maintained, e.g., during spills, wear self-contained 
respirator . 

Storage: Store in cool, dry, well- ventilated area. 

Spill Control: Scoop into a large beaker. Add a strong alkaline solu- 

tion of calcium hypochlorite. Maintain an excess of sodium hy- 
droxide and calcium hypochlorite. Let stand for 24 hours. Flush 
the cyanate down the drain with a large excess of water. Carry 
out the reaction in a fume hood to avoid exposure to any chlorine 
released. 

Disposal: Add, with stirring > to strong alkaline solution of calcium 

hypochlorite. Maintain an excess sodium hydroxide and calcium 


hypochlorite. Let stand 24 hours. Flush the cyanate down the 
drain with a large excess of water. Carry out the reaction In a 
fume hood due to the release of chlorine gas. 

Chemical Incompatibility: When heated with magnesium It reacts with 

Incandescence. 
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CYANOACETIC ACID 


Chemical Formula: CNCH 2 COOH 

Synonyms: malonlc mononitrile; cyanoethanolc acid 

Description: white, deliquescent crystalline needles 

Fire Hazard: Combustible. When heated to decomposition it emits toxic 

and flantaable acetonitrile vapor. Water is effective in con- 
trolling fire, but the resultant liquid is extremely corrosive. 
CO 2 and dry chemicals may also be used. 

Toxicity: Cyanide compounds are among the fastest acting poisons known. 

They are toxic whether swallowed, inhaled, or absorbed through the 
intact skin. They inhibit tissue oxidation and are thus asphyxiant. 
Vapor can be absorbed through the skin. 

Inhalation - The recommended airborne concentration limit is 
5 milligrams per cubic meter of air, averaged over an 8-hour 
work period. No formal airborne concentration limit has been 
adopted for cyanoacetic acid. 

Ingestion - Excessive dose results in a host of symptoms which 
can lead to central nervous system depression, difficulty in 
breathing, heart irregularities, loss of consciousness, con- 
vulsions, and death. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel only, not for first aid. 

Eyes - Flush with water 

Skin - Wash immediately with plenty of water and soap. Remove 
any contaminated clothing, 

*Ingestion - Artificial respiration, if required. 

*Administer oxygen or an oxygen-carbon dioxide mixture. Inhale 
ampoule of amyl nitrate. Unless unconscious, immediately in- 
duce vomiting or administer gastric lavage. Additional follow- 
up and medication is found in the medical literature. 

Personnel Protection: Wear long rubber gloves, lab coat and safety 

glasses. In case of fire wear self-contained respirator. No food 
or smoking should be permitted in the work area. 

Storage: Store in a cool, well-ventilated area. 

Spill Control: Eliminate all sources of ignition and flaramables. Scoop 

solid into a large beaker and make alkaline with sodium hydroxide 
solution. Add to the slurry an excess of ferrous sulfate solution. 
After 1 hour flush down the drain with excess water. For spilled 
solutions absorb with paper towel and evaporate to dryness in a 
fume hood. 


77 



Disposal: Add, with stirring, to strong alkaline solution of calcium 

hypochlorite. Maintain an excess sodium hydroxide and calcium 
hypochlorite. Let stai:d 24 hours. Flush dovm the drain with a 
large excess of water. Carry out the reaction In a fume hood due 
to the release of chlorine gas. 

Chemical Incompatibility: When mixed with furfuryl alcohol an explosion 

could occur. 
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CYCLOHEXANE 


Chemical Formula: 

Synonyms: hexahydrobcnzeno. ; hoxamethylone; hoxanaphthene; benzene hexa- 

hydride 

Description: A colorless, flammable liquid, with a pungent gasoline- 

like odor. 

Fire Hazard: Highly flammable. Use dry chemical, foam, or CO 2 . Water 

may be ineffective, '.lash point -20* C (-4® F) ; flamimible from 
1.3 to 8 percent by volume. 

Toxicity: Cyclohexane is a im^derate hazard through inhalation of its 

vapors. It acts as a narcotic. It may contain benzene as an im- 
purity. 

Inhalation - Exposure to airborne vapor should not exceed 
300 parts per million parts of air (ppm; averaged over an 
8-hour work period. This concentration is detectable by odor 
and may be irrltv<cing to the mucous membrane. High concen- 
trations nuty produce stupor, coma, respiratory paralysis, and 
death. 

S kin and eye contact - The liquid is irritating to the skin and 
eves. It is a defatting agent and nwiy cause dermatitis. 

Treatment of Overexposure : Contact Medical Services immodiatelv. 

Eves - Flush with plenty of water. 

Skin - Wash with soap .ind water. Remove contaminated clothing 
•and shoes. 

Inhalation - If necessary, administer artificial respiration and 
and oxygen. Further treatment is symptom.it Ic and supportive. 
Ingestion - Have victim drink water or milk, if conscious. 

Personnel Protection: Wear lubber gloves, chemical goggles, and lab 

coat. If vapors cannot be adequately controlled by ventilation, 
e.g. , dtiring a spill, wear the appropriate chemical cartridge 
respirator. 

Spill Control: Eliminate all sources of ignition and f limnviiMes. Ab- 

sorb spill on paper towels and allow to evaporate in a lume hood. 

Storage: Prohibit open flame. 

Disposal: Burn at an jpproved disposal site. 

Chemical Incompatibility: Liquid nitrogen dioxide in contact with 

cyclohexane has caused an explosion. In general, aromatic hvdro- 
carbona can form unsafe comb inat iotis with inorganic acids, halo- 
gens, and molten sulfur. 
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1,2-CYCLOHEXANE DICARBOXYLIC ANHYDRIDE 


Chemical Formula: CgH]^Q(CO) '>0 

Synonyms: hexahyc'rophthallc anhydr?Hc* 

Description: A clear, colorless liquid which changes to a 

glassy solid at 35** to 36" C. 

Toxicity: It Is primarily toxic due to Its strong Irritant properties 

when Inhaled or otherwise In contact with tissue. It Is a strong 
Irritant to the eyes and skin and In some Instances Is a dangerous 
skin sensitizer. This Is true of the vapor, liquid, or solid form. 
No detailed Information on systemic effects or on treatment of a 
victim of overexposure was found In reviewing the available litera- 
ture. 

Personnel Protection: Wear rubber gloves, face shield, and lab coat. 

Spill Control: Eliminate all sources of Ignition and flammable. Ab- 

sorb the spill on paper towels and evaporate to dryness In a fume 
hood. 
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CYCLOHEXANONE 


Chemical Formula: CO(CH 2 ) 4 CH 2 

Synonyms: Anone; hexanone; ketohexamethylene; Nadone; plmelic ketone; 

Sextone; Hytrol 0; cyclohexyl ketone 

Description: A clear to pale yellow oily liquid with an acetone or 

peppermint-like odor. 

Fire Hazard: Moderate, when exposed to heat. Combustible. Flash point 
is 33** C. Explosive range from 1.1 to 8.1 percent. Use water 
spray, dry chemical, alcohol foam, or CO 2 to extinguish fire. 

Toxicity: It Is moderately toxic, primarily through inhalation of the 

vapors, but also through skin contact and Ingestion. It acts as 
an irritant, a mild narcotic, and in sufficiently toxic amounts 
may lead to death due to respiratory failure. 

Inhalation - Exposure to vapors should not exceed 50 parts per 
million parts of air (ppm) averaged over the 8-hour work 
period. Even this concentration Is Irritating to the nose 
and throat . In animals 8000 ppm for 4 hours produced anes- 
thesia and death. It has strong warning properties at fairly 
low concentration and so overexposure is unlikely by in- 
halation. 

Ingestion - Cyclohexanone has low oral toxicity. The lethal 
amount by ingestion is not known. 

Skin and eye contact - Absorption of toxic amounts through the 
skin by contact is unlikely except in excessive exposures. 
Prolonged or frequent contact can cause dermatitis. Eye 
contact produces marked irritation and injury to the cornea. 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Flush with running water 

Skin - Wash with soap and water. Remove contaminated clothing 
and shoes. 

Subsequent treatment is symptomatic and supportive in nature. 

Personnel Protection: Wear rubber gloves, chemical goggles or face 

shield, lab coat and rubber apron. Use within a fume hood. When 
vapors cannot be maintained below safe levels by containment or 
ventilation, e.g., in case of spills, wear approved chemical 
cartridge respirator. 

Storage: Keep containers closed and in a cool, dark place. 

Spill Control: Eliminate all sources of ignition and tiammables. Ab- 

sorb on paper towel and evaporate to dryness within a fume hood. 

Disposal: Burn at an approved disposal site. 
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Chemical Incompatibility: It can react violently with nitric acid. 

Ketones in general can form unsafe combinations with inorganic 
acids, caustics, amines, ammonia, and halogens. 
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DECAHYDRONAPHTHALENE 


Chemical Formula: 

Synonym: decalin 

Description: A colorless, Xi^ater-white liquid with an aromatic odor 

Fire Hazard: Decalin is combustible with a flash point of 58“ C 

(136° F) , autoignition temperature of 250“ C (482“ F) , and 
explosive range from 0.7 to 4.9 percent in air. 

Toxicity: It is moderately toxic by ingestion, inhalation of its 

vapors, and by contact. No serious industrial poisonings are 
known. Poisoning causes lung congestion, kidney and liver injury 
and eye cataracts. Skin dermatitis and conjunctivitis result 
from skin and eye contact. 

Treatment of Overexposure; Contact Medical Services immediately. 

Eyes - Flush with running water 
Skin - Wash with soap and water. 

General - No additional treatment is suggested in the avail- 
able literature. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat . 

Spill Control; Eliminate all sources of ignition and flamraables. Ab- 
sorb on paper towels. Evaporate to dryness in a fume hood. 

Disposal: Burn at an approved disposal site. 

Chemical Incompatibility: Aromatic hydrocarbons in general form un- 

safe combinations with inorganic acids, halogens, and molten 
sulfur. 


DIBORANE 


Chemical Formula: B 2 Hg 

Synonyms: boroethane; boron hydride; dlboron hexahydrlde 

Description: A colorless, flammable gas with a repulsive, sweet odor, 

detectable at 3 ppm. 

Fire Hazard: Dlborane Is very hazardous In that It Is fla mma ble and 

can Ignite spontaneously between 38“ and 52“ C (125“ F) . It 
will detonate at concentrations between 2 and 25 percent and 
burn from 0.8 to 88 percent In air. The vapor Is lighter than 
air. Extinguish fires with water. 

Toxicity: Extremely toxic due to respiratory Irritation. Inhalation, 

Ingestion, and direct skin or eye contact can produce Injury. 
Inhalation - Dlborane Is highly Irritating to the respiratory 
system and high concentrations produce edema and hemmorhage. 
Exposure to airborne vapors should not exceed 0.1 parts of 
gas per million parts of air (ppm) averaged over an 8-hour 
work period. The odor Is detectable at 3 ppm and so odor Is 
not a reliable warning of potentially toxic exposure. 

Greater than 300 ppm for a few minutes can result In serious 
consequences. No human fatalities have been reported. 

Skin - Skin contact may lead to burns. Systemic poisoning by 
absorption through the intact skin is also possible. Sys- 
temic poisoning, whether by inhalation, ingestion, or ab- 
sorption, can be injurious to the central nervous system, 
liver, and kidneys. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) below are for the attention of professional 

medical personnel and are not first aid actions. 

Eyes - Flush with water for at least 15 minutes. 

Skin - Wash with soap and water or (*) with 3 percent aqueous 
ammonia • 

*Inhalation - Administer . ygen with intermittent positive pres- 
sure technique. 

*Ingestlon - Administer gastric lavage followed by saline ca- 
tharsis. Additional treatment is symptomatic and supportive. 

Personnel Protection: Flush equipment and apparatus with dry nitrogen 

before introducing dlborane. Wear rubber gloves, chemical goggles, 
and lab coat. In case of leak immediately evacuate all personnel 
and use self-contained breathing apparatus for re-entry to stop 
leak. Use water spray to protect person effecting the shut-off. 

Leak Control: Place cylinder in fume hood if leak cannot be stopped. 

Disposal: Burn at an approved disposal site. 
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Storage: Store In cool, (<68** F) dry, well-ventilated place separate 

from halogens and other oxidizing agents. Check container period- 
ically for decomposition. Protect against sparks and heat. 

Chemical Incompatibility: Dlborane Is hazardous with ammonia, carbon 

tetrachloride, halides, halogenated hydrocarbons, nitric acid, 
oxygen, and nitrogen trlfluorlde. It Ignites spontaneously In 
moist air. It forms hydrides with aluminum and lithium which may 
Ignite spontaneously In air. It reacts violently with vaporizing 
liquid-type fire extinguishing agents, e.g., CCI4. 


1,2 DIBROMOETHANE 


Chemical Formula: CE 2 BrCH 2 Br 

Synon 3 Tns: ethylene dibromide; EDB; glycol dibromide; ethylene bromide 

Description: A colorless, nonflammable liquid with a sweet odor. It 

slowly decomposes in the presence of light. 

Toxicity; It is a very toxic substance and severe irritant. It is 
toxic by inhalation, ingestion, or by direct absorption through 
the skin. It acts as a central nervous system depressant. By 
any route, excessive uptake can cause death through respiratory 
or circulatory failure, liver and kidney damage, and pulmonary 
complications. 

Inhalation - It is a moderate narcotic. The vapors can cause 
lung injury, lesions, and pneumonia. 

Ingestion - Swallowing small quantities can produce severe 

symptoms and result in liver and kidney damage and depression 
of the central nervous system. 

Skin and eye contact - Highly irritating, producing skin blis- 
ters and swelling. It will penetrate neoprene rubber and some 
plastic protective clothing. 

Treatment of Overexposure; Contact Medical Services immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel and are included here for information only, not 
for purposes of first aid. 

Eyes - Flush with plenty of water for at least 15 minutes . 

Skin - Wash with plenty of soap and water for at least 15 min- 
utes. Remove contaminated clothing and shoes. 

^Ingestion - Gastric lavage followed by saline catharsis and 
demulcents. 

^Inhalation - Artificial respiration and oxygen, as necessary. 

^Subsequent treatment is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. When vapors cannot be controlled by containment or ventila- 
tion, e.g. , in case of spills, wear self-contained respirator. 

Storage: Store in a cool, dry, well-ventilated area. 

Spill Control: Eliminate all sources of ignition. Absorb spilled 

liquid with paper towels, or with vermiculite. Place in a fume 
hood and evaporate to dryness. Wash the spill site with soap 
solution. 

Disposal: Dissolve in a flammable solvent and burn at an approved 

disposal site. 
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Chemical Incompatibility: It reacts vigorously with metals such as 

aluminum, magnesium, and sodium, with strong alkalies, and with 
oxidizing agents. It sinks in water forming toxic vapors. 
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DIBUTYL PHTHALATE 


Chemical Formula: CgH^( COO) 2 ( 0 ^ 115 ) 2 

Synonyms: dibucyl-l, 2-benzene dlcarboxylate; phthallc acid, dibutyl 

ester; celluflex DPB; elaol; hexaphas; palatinol C; DBP; benzene- 
dicarbox>'lic acid, dibutyl ester 

Description: A stable, colorless, oily, odorless liquid 

Fire Hazard: Combustible with a flash point of 171“ C (3A0“ F) . 

Toxicity: Dibutyl phthalate is an inhalation and ingestion hazard and 

is a skin irritant. It has been used as an insect repellent and 
has low toxicity in animals. No permanent aftereffects have been 
reported. 

In halation - Exposure to airborne vapors should not exceed 
5 milligrams per cubic meter of air averaged over an 8 -hour 
work period. 

Ingestion - Ingestion of 10 grams has produced toxic symptoms 
including toxic nephritis. 

Eye contact - Conjunctivitis and inflammation of the iris of the 
eye can occur. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are not for first aid action. 

Eyes - Flush with running water 

Skin - Wash with soap and water. 

*Ingestlon - Administer gastric lavage followed by saline cathar- 
sis. Additional treatment is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, face shield, and lab coat. 

Spill Control: Eliminate all sources of ignition and flammables. Ab- 

sorb spilled liquid on paper towels and evaporate to dryness in 
a fume hood. 

Disposal: Mix with a flammable solvent and burn at an approved disposal 
site. Or pour into sodium bicarbonate or a mixture of sand-soda 
ash. 

Chemical Incompatibility: Esters in general create unsafe combinations 

with inorganic acids, caustics, amines, ammonia, and halogens. 
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N.N-DIETHYL ACETAMIDE 


Chemical Formula: CH 3 CON(CH 3)2 

Synonyms: dimethyl acetone amide; dlmethyamlde acetate; acetic acid, 

dlmethylamlde; DMA 

Description: A colorless, combustible liquid. Flash point is 77** C 

(170* F) . The vapor Is explosive from 2 to 11.5 percent by volume 
In air. 

'.oxlclty: It Is moderately to highly toxic by Inhalation, Ingestion, 

and eye and skin contact. Prolonged exposure to small amounts may 
damage the liver, kidney, and heart. Exposure to larger quantities 
can cause central nervous system depression, hallucinations, coma, 
and death. 

Inhalation - Exposure to the vapors should not exceed a sug- 
gested limit of 10 parts of vapor per million parts of air 
(ppm), averaged over an 8-hour work period. 100 to 200 ppm 
can produce injury. 

Ingestion - Swallowing as little as 10 grams has proved to be 
fatal. 

Skin and eye contact - It is a strong irritant. In addition, 
it can be very readily absorbed through the intact skin and 
produce cumulative systemic effects. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marxed (*) are for the attention of medical per- 

sonnel and are not for first aid action. 

Eyes - Flush eyes with plenty of water for at least 15 minutes 

Skin - Flood Immediately with water and then wash thoroughly 
with soap and water. 

*Ingestlon - Induce vomiting and follow with gastric lavage 
and saline catharsis. 

*General - Subsequent treatment Is supportive and symptomatic. 

Peraonn(=l Protection: Wear rubber gloves, lab coat, and safety glasses. 

Use In a fume hood. When vapors cannot be maintained at a safe 
level by containment or ventilation, e.g.. In a spill, wear self- 
contained respirator. 

Spill Control: Absorb spilled liquid with paper towels. Remove to 

an approved disposal site, add alcohol, and burn In a safe place. 

Disposal: Add a flammable solvent, e.g., alcohol or benzene, and burn 

at an approved disposal site. 
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DIETHYL CARBONATE 


Chemical Formula: (C 2 H 5 ) 2 C 03 

Synonyms: ethyl carbonate; carbonic acid, diethyl ether; diatol; eufin; 

carbonic ether; ethoxyformic anhydride 

Description: A colorless liquid with a mild, pleasant odor 

Fire Hazard: A moderate fire hazard with a flash point at 25° C (77° F) . 

Flammable. Vapor may explode in a confined space. Extinguish 

with CO 2 , foam, or dry chemicals. 

Toxicity: It Is moderately toxic by ingestion and inhalation and is a 

strong irritant. No permanent effects from poisoning are observed. 
However, diethyl carbonate has produced neoplastic effects (the 
production of tumors) on overexposures. 

Inhalation -- The suggested limit of exposure to airborne vapors 
is 200 parts per million parts of air averaged over an 8-hour 
work period. 

Ingestion - Harmful if swallowed. 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Flush with water 

Skin - Wash contaminated areas with soap and water. Remove 
contaminated clothing and shoes. 

Ingestion - Have victim drink water or milk. 

Personnel Protection: Wear rubber gloves, face shield, and lab coat. 

Spill Control: Eliminate all sources of Ignition and f lammables . Ab- 

sorb spill on paper towels and evaporate to dryness in a fume 
hood. 

Disposal: Mix with a flammable solvent and burn at an approved disposal 

site. 


DIETHYL SULFATE 


Chemical Formula: (C 2 H 3 ) 2 SO^ 

Synonyms: sulfuric acid, ethyl ester; ethyl sulfate; DS 

Description: A colorless, oily liquid with a faint ethereal or pep- 

permint odor having an Irritating after-effect. 

Fire Hazard: Combustible; flash point Is 104° C (220° F) , autolgnl- 

tlon, 436° C (817° F) . It decomposes at higher temperatures, 
producing ethyl ether; oxides of sulfur may also form. To 
fight fires use alcohol foam, CO 2 , or dry chemical. Water or 
foam may cause frothing. 

Toxicity: Diethyl sulfate Is variously reported to be moderately to 

highly toxic by Ingestion and Inhalation, and Is a strong Irritant. 
It Is also suspected of producing cancer In animal exposure tests. 
Inhalation - No threshold limit value of permissible Inhalation 
concentration has been proposed. 250 parts of vapor per mil- 
lion parts of air Is the lowest published lethal concentration 
In animal experiments. 

Skin and eye contact - Undiluted liquid In contact with the skin 
has destroyed skin tissue; severe eye Injury has also resulted 
from animal exposures. No reports of human Injury were found. 

Treatment of Overexposure: Contact Medical Services Immediately. 

Eyes - Flush with plenty of water for 15 minutes. 

Skin - Wash with soap and water. Medical services treat burns 
In usual fashion. 

Ingestion - Medical Services should Induce vomiting followed by 
stomach lavage and saline catharsis. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. When vapors cannot be maintained below safe levels by con- 
tainment or ventilation, e.g.. In spills, wear self-contained 
breathing apparatus. 

Spill Control: Eliminate all sources of Ignition. Absorb the liquid 

with paper towels and allow to evaporate to dryness In a fume 
hood. Wash the spill site with soap solution. 

Disposal: Pour onto vermlcullte, sodium bicarbonate, or a sand-soda 

ash mixture (90-10). Mix and shovel Into a cardboard container. 
Burn at an approved disposal site. 

Chemical Incompatibility: Hazardous chemical reactions can occur be- 

tween diethyl sulfate and metals and water; sulfuric acid may form 
resulting In further formation of hydrogen. 
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DIMETHYLFORM^IIDE 


Chemical Formula: (CH^) 2 NCHO 

Synonyms: Dl^IF; universal organic solvent; formyldimethylamine 

Description: A colorless water -white liquid with an objectionable, 

ammonia-like (or fishy) odor detectable at 100 ppm. 

Fire Hazard: A slight fire hazard; flash point is 57° C (135° F) ; 

flammable in a range of 2.2 to 15.2 percent by volume in air. 

Extinguish fire with alcohol foam, water, CO 2 , or dry chemical. 

Emits carbon monoxide if heated to decomposition. 

Toxicity: It is a moderate to high health hazard as a local irritant, 

by inhalation of its vapors, by ingestion, and by absorption 
through the intact skin. As a systemic poison it can produce 
moderate liver and kidney damage and act as a slight central ner- 
vous system depressant. 

Inhalation - Exposure to airborne vapors should not exceed 
10 parts of vapor per million parts of air (ppm) averaged 
over an 8-hour work period. 100 ppm can produce systemic 
poisoning; 200 ppm is highly irritating to the lungs. Lung 
irritation, edema, and desquamation can result from over- 
exposure. 

Ingestion - Swallowing a small amount of the fluid can cause 
gastric irritation; 10 grams have proved to be fatal. 

Skin and eye contact - The liquid is highly irritating to the 
skin, eyes , and mucous membrane. Defatting of the skin can 
result in dermatitis and peeling. Eye conjunctivitis can 
also occur. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items below marked (*) are for the attention of medical 

personnel and are Included for Information only, not for 
first aid action. 

Eyes “ Flush with water for at least 15 minutes. 

Skin - Wash with plenty of soap and water. Remove contaminated 
clothing and shoes. 

^Ingestion - Induce vomiting, followed by gastric lavage. 

*General - Further treatment is supportive and symptomatic. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. If vapors cannot be maintained below safe levels by con- 
tainment or ventilation, e.g. , in spills , wear self-contained 
respirator . 

Spill Control: Absorb spill on paper towels . Remove to an approved 

disposal site. Add alcohol and burn. 

Storage: Store in coOl, dark place. Tightly close the container. 



Disposal: Place In combustible container, add combustible solvents, and 

burn In an approved open area. 

Chemical Incompatibility: Forms unsafe combinations with bromine, carbon 

tetrachloride, chlorinated hydrocarbons, chromic anhydride, hexa- 
chlorobenzene, magnesium nitrate, methylene dl-lsocyanate, organic 
nitrates, phosphorus trloxlde, and trlethyl aluminum. 
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DIMETHYL PHTHALATE 


Chemical Formula; C^H^(COOCH 3) 2 

Synonyms: phthallc acid, dimethyl ester; avolin; 1,2-benzenedlcarboxylic 

acid, dimethyl ester; f ermine; dimethyl benzeneorthodlcarboxylate; 
methyl phthalate; phthallc acid methyl ester; D.M.P. 

Description: A colorless, odorless liquid. 

Fire Hazard: A slight fire hazard when exposed to heat or flames. 

Flash point is 149“ C (300“ F) . Extinguish fire with water, 

foam, CO 2 , or dry chemical. Water or foam may cause frothing. 

Toxicity: A moderately toxic material by ingestion, inhalation of the 

vapors, or by direct contact with the skin or eyes. Action on the 
central nervous system can cause convulsions and coma. Skin ir- 
ritant. 

Inhalation - Exposure to the airborne vapors should not exceed 
S milligrams of vapor per cubic meter of air, averaged over 
an 8-hour work period. 

Ingestion - Burning irritation of mouth can result. The esti- 
mated fatal dose is SO grams. 

Personnel Protection: Wear rubber gloves, face shield, and lab coat. 

If vapors may exceed safe limits, e.g., during clean-up of a spill, 
wear a self-contained breathing apparatus. 

Spill Control: Absorb spill with paper towel and evaporate to dryness 

in a fume hood. 

Disposal: Mix with a more flammable solvent and burn at an approved 

disposal site. 
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DIMETHYL SULFIDE 


Chemical Formula: (CH 2 ) 2 ^ 

Synonyms: methyl sulfide; methylthloraethane; 2-thiapropane; DMS 

Description: Colorless to straw-colored volatile liquid with a dis- 

agreeable odor. 

Fire Hazard; Dangerous fire risk and a moderate explosion risk. Ex- 
plosive range in air is 2.2 to 19.7 percent. Evolves toxic 
sulfur dioxide fumes when heated. Extinguish fires with dry 
chemical, foam, or CO 2 . Water spray may be ineffective. Flash 
point -18“ C (0“ F) . 

Toxicity: The open literature provided few details; dimethyl sulfide 

is deemed highly toxic. It can be detected by odor in air at 
well below 1 part vapor per million parts of air. Due to its high 
volatility, significant concentrations of vapor in air can be 
reached rapidly. 

Inhalation - Produces Inflammation and swelling; perforation 
of the nasal septum; bronchitis and pneumonia. 

Ingestion - Burns the mucous membrane; produces cyanosis, con- 
vulsions, circulatory failure, and kidney and liver damage. 

Personnel Protection: Wear rubber gloves, chemical goggles, and pro- 

tective clothing. If vapors cannot be maintained below safe 
levels, e.g., in a spill, wear a chemical cartridge respirator or 
self-contained breathing apparatus. 

Storage: Store in detached building if possible, away from flammables 

and oxidizing agents. 

Spill Control: Eliminate all sources of Ignition. Cover the spill 

with a weak aqueous solution of calcium hypochlorite (up to 
15 percent) with stirring - 0.5 percent household bleach is also 
suitable. Scoop into a large beaker. After 12 hours neutralize 
(test with litmus) with 6M-HC1 or 6M-NH^0H as necessary. Wash to 
sewer with excess water. Wash spill site with strong soap solution 
to which some hypochlorite has been added. Do not use dry 
hypochlorite - it could cause violent reaction or flash fire. 

Chemical Incompatibility: Esters in general form unsafe combinations 

with inorganic acids, caustics, amines, ammonia, and halogens. 
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3,5-DINITROANILINE 


Chemical Formula: (N02)2C6H3NH2 

Description: yellow crystals or powder with a musty odcr. 

Fire Hazard: Dangerous when heated to decomposition since highly toxic 

vapors are emitted. Flammable; may explode if subjected to 
heat or flame. Flash point 22A® C (435“ F) . Extinguish fire 
with water, CO 2 , or dry chemical. Emits poisonous gases when 
heated. 

Toxicity: Highly toxic by ingestion, inhalation, and possibly by absorp- 

tion through the intact skin. It is a powerful poison, causing in- 
jury to the kidney, liver, and spleen, bladder ulceration and tissue 
destruction, and hemolysis of blood cells severe enough to cause 
asphyxia and damage to the central nervous system. 

Inhalation - Exposure t vapors should not exceed a suggested 
concentration of 1 part vapor per million parts of air, 
averaged over an 8-hour work period. 

Ingestion - In addition to its systemic poison effects, dinltro- 
anillne is highly irritating 0.1 contact with mucous membrane. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel, and are not intended for first aid actions. 

Eyes - Immediately flush with plenty of water. 

Skin - Wash Immediately with soap and water. Remove contaminated 
clothing and shoes and destroy. 

^Ingestion - Administer gastric lavage or emetics and cathartics. 
Administer oxygen therapy if necessary. Additional treatment 
is symptomatic and supportive. 

Personnel Protection: Wear butyl rubber gloves, chemical goggles, and 

lab coat. Use in a fume hood. If adequate conttol of vapors is 
not possible, e.g., during a spill, wear self-contained breathing 
apparatus . 

Storage: Separate from easily combustible material or oxidizing agents. 

Spill Control: Sweep onto paper. Burn at an approved disposal site. 

Wash the spill site thoroughly with strong soap solution. 

Disposal: Pour onto sodium bicarbonate or a sand-soda ash mixture 

(90-10). Mix and package in cardboard containers. Pack with paper 
for fuel, and burn at an approved disposal site. Fire may be aug- 
mented with scrap wood. 
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DINITROTOLUENE 


Chomlcdl Forwuln: C^H3CH3(N02 ) 2 

Svnon>ins: dlnlt rocoluol : DNT 

Description: Yellow needle crystals. 

Fire Hacard: May explode when exposed to heat or flame. Evacuate sur- 

rounding area. Flash point 207® C (404® F) . 

Toxicity: Highly toxic by skin absorption, ingestion, and Inhalation of 

its vapors. The effects may be delayed but result in liver injury, 
methemoglobinemia, and blood cell danviige, result in.', in anemia, 
cyanosis, and depression of the central nervous system. 

Inha la t ion - Exposure to vapors should not exceed 1.5 milli- 
grams per cubic meter of air, averaged over an 8-hour work 
period. 

Ingestion - A fatal dose Is estinuited to be as low as 1 gram 
of the solid. 

Skin contact - Dlnltrctoluene is rapidly absorbed by the intact 
skin. 

Treatment of Ox’orexposure : Contact Medical Services immediately. 

NOTE: Sections nkirked with (*) are for the attention of medical 

personnel and are not for first aid action. 

Eyes - Flush with plenty of water. 

Skin - Immediately wash with plenty of soap and water. Remove 
contaminated clothing and wash or dispose by burning. 

* Ingest Ion - Administer gastric lavage followed by saline ca- 
tharsis. 

*Coneral •• Administer oxvgen therapy when necessary. Do not 

permit any Intake of alcohol. Further treatnent Is supportive 
and syu 4 icomatlc . 

Personnel Protection: Wear butyl rubber gloves, chemical goggles, and 

lab coat. When dust control is not adequate, e.g., during spill, 
wear self-contained respirator or meclvmlcal filter respirator. 

Etorage: Separate from strong oxidicers and reducing agents. 

Spill Control: Sweep onto paper and package In a cardboard container. 

Pack with paper for fuel and burn at an approved disposal site. 

Wash the spill site thoroughly with strong soap solution. 

Disposal: See spill control above. 
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DIOXANE 


Chemical Formula: CH 2 CH 2 OCH 2 CH 2 O 

Synonyms: l,A-diethylene dioxide; dlethylene ether; di (ethylene 

oxide); glycol ethylene etner; dioxyethylene ether; 1,4- 
dloxacyclohexane 

Description: A colorless flammable liquid with ether-like odor. 

Fire Hazard: High fire and explosion hazard; flash point, 12** C 

(54® F) ; explosive range 2 to 22 percent in air. When dis- 
tilled to dryness it can form an explosive mixture. Extinguish 
fires with alcohol foam, dry chemicals, or CO 2 . Water may be 
ineffect ive. 

Toxicity: A high health hazard by inhalation of the vapors, skin con- 

tact vlth the liquid, or by ingestion. It Is known to cause cancer 
under certain conditions. 

Inhalation - Exposure to airborne vapors should not exceed 
100 parts per million parts of air (ppm) averaged over an 
8-hour work period. Repeated exposures to relatively low 
concentrations have been fatal. The odor is not objection- 
able to most pecple below 500 ppm. It acts as a systemic 
poison causing injury to liver and kidney. Also, it de- 
presses the central nervous system in high concentrations and 
can cause edema to the lungs. Thus odor has no warning value 
and must not be relied on. 

Skin and eye contact - The liquid is irritating to the eyes and 
skin and dioxane can be absorbed through the intact skin in 
toxic amounts. 

Ingestion - Animal studies have shown cancer of the liver and 
nasal passages when given in the drinking water at high doses. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOT’.’.; Sections marked (*) below are for the attention of medical 
personnel and are included here for information only, not 
for first aid action. 

Eyes - Flush immediately with plenty of water for 15 minutes. 
Skin - Wash with water. Remove contaminated clothing and shoes. 

*Ingestion - Administer gastric lavage followed by saline ca- 
tharsis. 

^Inhalation - Administer oxygen and artificial respiration, if 
necessary . 

^General - Further treatment is supportive and symptomatic. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. Use in a fume hood. When vapor levels cannot be maintained 
by containment and ventilation, e.g., during a spill, wear a self- 
contained breathing apparatus. High, short-duration concentrations 
should be avoided. 
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Storage: Isolate from combustible or oxidizing materials and all pos- 

sible sources of Ignition. Store outdoors or In a detached place, 
If possible. 

Spill Control: Wear face shield. Eliminate all sources of Ignition and 

flammables. Absorb on paper towels. Evaporate to dryness In a 
fume hood. 

Chemical Incompatibility: Forms unsafe combination with hydrogen and 

Raney nickel and with silver perchlorate. Ethers In general are 
unsate with Inorganic acids, esters, and halogens. 
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DIPHENYL 


Chemical Formula: CgH^CgH 5 

Synonyms: biphenyl; phenylbenzene; bibenzene; PHPH 

Description: Several crystalline forms; white to light yellow scales 

or leaflets; pleasant odor; combustible. Odor detectable at less 
than 1 mg/cubic meter of air. 

/ 

Fire Hazard: Flammable from 0.6 to 5.8 percent by volume. Flash point, 

113° C (235° F) . Extinguish fires with water, foam, C02> or 
dry chemical. Water may cause frothing. 

Toxicity: A high health hazard through exposure by contact, ingestion, 

or inhalation of the dusts or vapors. It can be absorbed through 
the intact skin. Systemic poisoning produces noticeable effects 
on the central nervous system; experimental exposures using ani- 
mals has caused convulsions and paralysis. 

Inhalation - Exposure to airborne dust or vapors should not 
exceed 0.2 parts per million parts of air averaged over an 
8-hour work period. Moderate mucous membrane and eye irrita- 
tion can result from high concentrations. The odor properties 
serve as a warning of undesirable concentrations. 

Ingestion - Tissue irritation and gastrointestinal distress, as 
well as systemic poisoning, tan result. 

Skin and eye contact - Irritating to the skin and eyes. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections below marked (*) are for the attention of medical 

personnel, and are included for information only, not for 
first aid action. 

Eyes - Flush with water 

Skin - Wash with soap and water. 

*Ingestion - Administer gastric lavage or emesis followed by 

saline catharsis. Further treatment is supportive and sympto- 
matic . 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. Where adequate containment and ventilation controls are not 
practical, e. g. , in a spill, wear the appropriate mechanical filter 
respirator or a self-contained breathing apparatus. 

Spill Control: Eliminate all sources of ignition and flammables. Sweep 

onto paper and package for burning. Burn at an approved disposal 
site. ■ . 


100 


ETHANE 


Chemical Formula: (^ 2^6 

Synonyms: ethyl hydride; methyl methane; dimethyl; bimethyl 

Description: A colorless, gas with mild gasoline-like odor detectable 

at 900 ppm. 

Fire Hazard: A dangerous fire hazard when exposed to heat or flame; 

explosive range 3 to 12.5 percent. Flash point -183° C. Ex- 
tinguish fire with water spray at source of leak, or with CO 2 
or dry chemical. 

Toxicity: Ethane is a moderate inhalation hazard. It acts primarily 

as a simple asphyxiant which in high enough concentrations dilutes 
or excludes oxygen in the breathing air. In addition, some sources 
attribute to ethane narcotic effects and claim ethane is a central 
nervous system depressant. The suggested limit for exposure to 
ethane in air is 500 parts per million parts of air averaged over 
an 8-hour work period. 

Treatment of 0vere:q5osure: Remove the victim from the ethane atmosphere. 

Contact Medical Services immediately. Administer oxygen and arti- 
ficial respiration, if necessary. There are no permanent effects 
following recovery. 

Leak Control: Maintain concentration in air below the explosive range 

by forced ventilation. Remove the container to an open area and 
permit it to bleed off to the atmosphere. 

Chemical Incompatibility: Forms unsafe combinations with halogens, 

halogen oxides, and molten sulfur. 



ETHANOLAMINE 


Chemical Formula: HOCH 2 CH 2 NH 2 

Synonyms: 2-amlnoethanol; glycinol; 2-hydroxyethylamine; olamine; 

beta-amlnoethyl alcohol; MEA; colamlne 

Description: A colorless, rather viscous liquid with ammonlum-llke 

odor. The odor Is detectable at 2 to 3 parts per million (ppm). 

Fire Hazard: Moderate hazard with a flash point of 93° C (200° F) . Ex- 

tinguish fire with foam, CO 2 , or dry chemicals. 

Toxicity: Moderately toxic by acute irritation, ingestion, and inhala- 

tion. Can cause liver and kidney damage on chronic exposure. 

Inhalation - Exposure to the vapors should not exceed 3 ppm 
averaged over an 8-hour work period. Irritating to the 
respiratory system. Saturated vapors at normal working con- 
ditions are not immediately hazardous to life. 

Ingestion - The estimated lethal dose is 10 grams. 

Skin and eye contact - Causes severe irritation to the eyes and 
skin. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are not for first aid action. 

Eyes - Flush with water for at least 15 minutes and then get 
medical attention. 

Skin - Wash with plenty of water. Get medical attention for 
skin burns. 

^General - Administer oxygen and artificial respiration if needed. 
Additional treatment is supportive and symptomatic. 

Personnel Protection: Maintaining air concentrations below the odor 

level generally assures adequate control. If airborne concentra- 
tions exceed safe leve'^s wear an approved respirator with an ap- 
proved cartridge filter. Wear lab coat, rubber or butyl gloves, 
and chemical goggles. 

Storage: Store in well-ventilated area, separated from flammable mate- 

rials. 

Spill Control: Wash away with water and dilute to nonflammable mixture. 


102 


ETHYLENE 


Chemical Eormula: CH 2 GH 2 

Synonyms: ethane; elayl; etherin; bicarburetted hydrogen; olefiant gas 

Description: A colorless gas with a sweet odor and taste. • 

Fire Hazard: A dangerous fire hazard when exposed to heat or flame. 

Flash point 136'' C. Range of explosive concentration in air 
is 3.1 to 32 percent. May be ignited by heat, sparks, or 
flames. Spray water uu a fire whose source is a continuing 
leak of ethylene. When flow stops, use COy, dry chemical, or 
fine water spray. 

Toxicity: Ethylene is a moderate hazard by inhalation. In high concen- 

trations it acts as an asphyxiant and an anesthetic. Exposure 
should not exceed 1000 parts per million parts of air averaged 
over an 8-hour work day. Liquid form can cause frost-blie. Do 
not rub affected areas. 

Treatment of Overexposure: There are no lasting effects. Remove the 

victim from the source of exposure. Contact Medical Services im- 
mediately. Administer oxygen and artificial respiration as neces- 
sary. 

Fersonnel Protection: Wear self-contained respirator when concentration 

exceeds permissible limits. 

Storage; Store in outdoor or detached area, if possible, or a well- 
ventilated, ignition-free location. 

Leak Control: Eliminate all sources of ignition and flammables. Re- 

move leaking container to a fume hood or to an open area and al- 
low dissipation to the atmosphere. 

Chemical Incompatibility: Ethylene is spontaneously explosive in sun- 

light with chlorine. It can react vigorously with oxxdizlng agents 
Olefins in general form unsafe combinations with inorganic acids, 
halogenated compounds, halogens, and molten sulfur. 
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ETHYLENE DICHLORIDE 


Chemical Formula: CH 2 CICH 2 CI 

Synonyms: brocide; ethane dichloride; dichloroethylene; Dutch oil; 

glycol dichloride; 1,2-dichloroethane; EDC; ethylene chloride 

Description: A colorless oily liquid with a chloroform-like odor; 

sweet taste. 

Fire Hazard: Dangerous. Wlien heated to decomposition it emits highly 

toxic fumes of phosgene. Explosive range from 6.2 to 15.9 per- 
cent. Flash point 13 ** C (56° F) . Vapor is heavier than air. 
Extinguish fires with dry chemicals, foam, or CO 2 . Water may 
be ineffective. 

Toxicity: A high irtitatior) , ingestion, and inhalation hazard. It is 

a strong narcijtic and systemic poison, injurious to liver and 
kidney, and can produce pulmonary edema. 

Inhalation - Exposure to its vapor should not exceed 50 parts 
per million parts of air (ppm) averaged over an 8-hour work 
period, and not exceed 100 ppm at any time (except 200 ppm 
is permitted for not more than 5 minutes in any 3 hr). The 
distinctive odor and irritating effects give warning of its 
presence in relatively safe concentrations. 

Skin - Skin contact causes fissured dermatitis and bums. In 
eyes, contact can produce corneal ulceration . 

Ingestion - As little as 20 to 50 milliliters has caused death. 

It is several times more toxic than carbon tetrachloride X\rhen 
sxmllowed . 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (»■«) below are for the attention of medical per- 

sonnel and are not first aid action items. 

Eyes - Flush with plenty of xm ter for at least 15 minutes 
Skin - Wash x^irith soap and water. 

*Ingestion - Induce vomiting followed by gastric lavage and saline 
catharsis. Demulcents may follow. 

^General - Artificial respiration and oxygen administration, if 
necessary. Additional treatment is symptomatic and supportive. 

Personnel Protection: Wear polyvinyl alcohol gloves, chemical goggles, 

and lab coat. Use in a fume hood. If vapors cannot be maintained 
belox^ safe limits, e.g. , in a spill, wear a self-contained breathing 
apparatus. Keep containers closed when not in use. 

Storage: Outdoor or detached storage, if possible; otherxx'ise, a xvell- 

ventils^ ted, cool location. 

Spill Control: Eliminate all sources of ignition. Absorb on paper towels 

or x^ith vermiculite , Allox<r to evaporate to dryness in a fume hood. 
Wash the spill site with soap solution. 
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Disposal: Pour onto vermlcullte, sodium bicarbonate, or a sand-soda 

ash mixture (90-10). Mix and shovel Into leak-tight cardboard 
containers. Incinerate at an approved disposal site, using scrap 
wood to accelerate the burn. 

Chenucal Incompatibility: It Is hazardous when contacted with ammonia, 

or dimethyl amino propyl amine. Halogenated compounds In general 
can produce unsafe combinations with Inorganic acids, caustics, 
amines, olefins, esters, and cyanohydrins. 
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ETHYLENE GLYCOL 


Chemical Formula: CH 2 OHCH 2 OH 

Synonyms: ethylene alcohol; Glycol; glycol alcohol; 1,2-ethane-diol; 

1,2-dihydroxyethane; ethylene dihydrate; Lutrol-9; monoethylene 
glycol. 

Description: A clear, colorless, syrupy liquid with a sweet taste; 

odorless. 

Fire Hazard: Slight fire hazard when exposed to heat or flame. Flash 

point is 111° C (232° F) . Flammable above 3.2 percent. Ex- 
tinguish fires with water, alcohol foam, CO 2 , or dry chemical. 

Toxicity: Ethylene glycol is primarily toxic by ingestion. It stimu- 

lates and then depresses the central nervous system and can 
severely damage the kidneys, causing death. 

Inhalation - Due to its low vapor pressure it is not generally 
an inhalation hazard unless heated or dispersed as a mist. 
Exposures should not exceed 100 parts per million parts of 
air, averaged over an 8-hour tfork period. 

Skin contact - It is not readily absorbed through the skin but 
can cause minor skin irritation. 

Ingestion - Ingestion can result in inebriation, coma, seizures, 
respiratory failure, renal failure and cardiovascular col- 
lapse. 100 mS. has proved to be fatal in man* 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical person- 

nel and are not for first aid section. 

Eyes and Skin contact - Flush eyes with water; wash skin with 
soap and water. Remove contaminated clothing and shoes. 

^Ingestion - Administer gastric lavage followed by saline ca- 
tharsis; calcium gluconate by IV if necessary. Analeptic 
drugs should be avoided; supportive drugs for renal failure. 
Administer oxygen and artificial respiration if necessary. 
Further treatment Is supportive and symptomatic. 

Personnel Protection: Wear rubber gloves, lab coat, and chemical 

goggles. No eating should be permitted in the work area. If 
vapors could exceed safe limits , e,g., during clean-up of a spill, 
wear a self-contained breathing apparatus or an approved all- 
purpose canister respirator. 

Spill Control: Eliminate all sources of ignition and flammables. Ab- 

sorb the spill with paper towels. Evaporate to dryness in a fume 
hood . ,, , 

Storage: Store large quantities preferably in resin-coated stainless 

steel or aluminum containers. Close containers tightly to avoid 
moisture. Store separate from oxidizing materials. 
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Cheuilcal incompatibility; Dangerous when reacted with perchloric acid, 
chlorosulfonic acid, oleum, or sulfuric acid. GlycolvS in general 
can form unsafe combinations with inorganic acids, aldehydes , 
esters, alky lone oxides, halogens, or acid anhydrides. 

¥ 
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ETHYLENE GLYCOL MONOETHYL ETHER 


Chemical Formula: HOCH 2 CH 2 OC 2 H 5 

Synonyms: glycol monoethyl ether; Cellosolve; 2-ethoxyethanol; Oxytol 

Description: A colorless oily liquid; odorless or with a mild ethereal 

odor and bitter taste. 

Fire Hazard: Moderate; range of explosive concentration in air 1.8 to 

14.0 percent. Flash point, 94*^ C (202" F) . Extinguish fires 
with dry chemicals, alcohol foam, or CO 2 . 

Toxicity; Moderately toxic by ingestion, inhalation of the vapors, or 
by absorption through the intact skin. It is a central nervous 
system depressant and acute exposure can Injure the kidney or 
liver . 

Inhalation The suggested limit to exposure to airborne con- 
centrations of the vapors is 200 parts per million parts of 
air averaged over an 8 -hour work period. Higher concentrations 
for prolonged periods can damage the lungs, in addition to the 
effects described above. 

Ingestion - Although considered to have low oral toxicity, if 
sufficient amounts are swallowed, coma followed by death due 
to respiratory failure or kidney damage can result. 

Skin and eye contact - It is not irritating to the skin but is 
fairly irritating to the eyes and mucous membrane. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel and are included here only for information, not 
for first aid action. 

*Eyes Flush with water or with 0.9 percent saline solution. 

Skin - Wash with soap and water. Remove contaminated clothing 
or shoes . 

*Ingestion - Administer gastric lavage with 1:5000 potassium 
permanganate solution, 

5*?General - Subsequent treatment is symptomatic and supportive. 
Administer oxygen and artificial respiration, if necessary. 

Personnel Protection; Wear rubber gloves, face shield, and lab coat. 

If vapor concentration cannot be maintained beloxir safe levels, 
e. g., during a spill, x<rear the appropriate chemical cartridge 
respirator . 

Storage; Keep containers closed and protect from moisture. 

Spill Control: Eliminate all sources of ignition and flammables. Ab- 

sorb on paper. Evaporate to dryness in a fume hood. 

Chemical Incompatibility: When exposed to air it can form peroxides 

that are highly explosive. Ethers in general can form unsafe coffl- 
binations with inorganic acids, esters, and halogens. 
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ETHYL ETHER 


Chemical Formula: C 2 H 5 OC 2 H 5 

Synonyms: anaesthetic ether; diethyl ether; diethyl oxide; ethyl oxide; 

ether; ethane, 1 , 1 -oxyb is; ethyoxyethane; solvent ether; sulfuric 
ether 

Description; A clear, colorless, highly volatile, extremely flammable 
liquid with an aromatic odor and sweet taste. 

Fire Hazard: The explosive limits are 1.9 to 36 percent by volume; the 

flash point is -45° C; ignition temperature 180° C (356° F) . 

Readily ignited by static electricity. Fight fires with dry 

chemical, foam, or CO 2 . Water spray may be ineffective. 

Toxicity: Ethyl ether is not a toxic poison but is an irritant and a 

narcotic. 

Inhalation - Exposure to airborne vapors should not exceed 
400 parts per million parts of air (ppm) averaged over an 
8 -hour work period. Three hundred ppm is usually objection- 
able. As a surgical anaesthetic ethyl ether is used in 
5 percent to 10 percent but respiratory arrest may occur above 
7 percent . 

Skin and eye contact - It is a mild skin irritant due to its de- 
fatting action. It is itritating if splashed in the eyes. 

Ingestion - One to 2 ounces may be fatal if swallowed. It is 
irritating to the mucous membrane and produces rapid symptoms 
associated with chronic alcoholism. 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Flush with water for at least 15 minutes. 

Skin - Wash with soap and water. Remove containated shoes and 
clothing. 

Ingestion - If victim is conscious have him drink water or milk. 

Inhalation - Artificial respiration and oxygen, if necessary. 

General - Treatment is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, chemical goggles or face 

shield and lab coat . Handle within a fume hood. When containment 
and ventilation are not adequate to maintain the vapor concentration 
below safe limits, wear self-contained breathing apparatus. 

Spill Control: Eliminate all sources of ignition. Absorb spill with 

paper towels. Allow to evaporate to dryness within a fume hood-. 

Disposal: Pour on ground in open area at an approved disposal site. 

Allow to evaporate. 

Storage: Detached outdoor storage preferred. Isolate from other com- 

bustible materials. Avoid direct sunlight. 
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Chemical Incompatibility; Reacts v^ith the oxygen in the air to form 
unstable peroxides* An inhibitor of 1 percent ethyl alcohol can 
delay formation of peroxides for more than a year. Gross peroxide 
formation may be evidenced by presence of crystalline solids in 
the bottom of the container. These are shock sensitive. Do not 
use this material. Easily ignites by contact x^ith nitric acid or 
fuiiing sulfuric acid. Ethers in general can form unsafe combina- 
tions with iuorganlc acids, esters, and halogens. 


ETHYL SILICATE 


Chemical Formula: (C 2 H 5 )^SiO^ 

Synonyms: tetraethyl orthosilicate; tetraethoxysilane; tetraethyl sili- 

cate; TEOS ; silicic acid, tetraethyl ester 

Description: A colorless, volatile liquid with a faint to sharp odor 

detectable at 85 ppm. 

Fire Hazard: Flammable, with a flash point of 52° C (125° F) . May be 

extinguished using a water spray, CO 2 , or dry chemical. 

Toxicity: Ethyl silicate's primary hazardous characteristic is its ir- 

ritating effect on eyes, nose, and respiratory passage. High con- 
centrations of the vapor are narcotic and can be lethal. 

Inhalation - Exposure should not exceed 100 parts per million 
parts of air (ppm) averaged over an 8-hour work period. The 
odor is detectable at 85 ppm, so concentrations of vapor that 
can be smelled should be considered as unsafe. Two hundred 
fifty ppm is irritating and 3000 ppm is intolerable; animal 
experiments at 400 ppm resulted in death after 30 days ex- 
posure. Long-term exposure to high concentrations has re- 
sulted in injury to lungs, liver, and kidney. 

Skin and eye contact - The liquid and vapor are irritating to 
the eyes and other mucous membrane. Contact of the liquid 
with skin surfaces should be avoided. It hydrolyzes to 
silicic acid on contact with moisture of the skin. 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Flush with running water for at least 15 minutes. 

Skin - Wash with soap and water. 

Inhalation - Treatment by medical personnel should be supportive 
and symptomatic. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. When vapors cannot be kept below safe levels by containment 
or ventilation, e.g., during a spill, wear a respirator designed 
for protection against organic vapors plus fume particulate. If 
concentrations of vapors can exceed 700 ppm wear a self-contained 
breathing apparatus. 

Storage: Store in cool, well-ventilated area free from sources of igni- 

tion. 

Spill control: Eliminate all sources of ignition and flammables. Ab- 

sorb spill with paper towels. Evaporate to dryness in a fume hood. 

Disposal: Mix with a more flammable solvent and burn at an approved 

disposal site. 

Chemical Incompatibility: Ethyl silicate decomposes in the presence of 

water. 
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FERROUS AND FERRIC CHLORIDE 


Chemical Formulae: FeCl 2 ; FeCl 3 

Synonyms: FeCl 2 = Lawrencite; iron dichloride 

FeCl 3 = flores martis; iron trichloride 

Description: FeCl2 = white or green to yellow crystals 

FeCl 3 = a black-brown deliquescent solid 

Fire Hazard: When heated to decomposition they both form highly toxic 

fumes of hydrogen chloride. 

Toxicity: Both moderately toxic by ingestion or by inhalation; cor- 

rosive and irritant on contact with the skin. 

Inhalation - Inhalation of the dust results in irritation and 
some degree of pulmonary edema, hemorrhage, and pneumonitis. 
Ingestion Corrosive to the gastric mucosa. Also acts as a 
systemic poison producing liver damage and kidney degenera- 
tion. Large overdoses (5-10 g) can result in shock, coma, 
respiratory and circulatory collapse, and death. 

Skin and eye contact - Skin irritation and conjunctivitis 
result. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with (’'?) are for the attention of medical 

personnel, and are Included here for information only, 
not ¥or first aid action. 

Eyes - Flush with water 

Skin - Wash with soap and water. 

*Ingestion - Administer gastric lavage with 1 pint of 5 percent 
aqueous solution of monosodium phosphate followed by milkj 
emetics, and saline catharsis. Demulcents may follow. 

*Inhalation - Oxygen therapy as indicated. 

^General - Supportive and symptomatic treatment. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. Ferric chloride is particularly corrosive and should be 
handled in a fume hood. If dust could become airborne, e.g,, 
during clean-up of a spill, wear appropriate respirator. 

Storage: Keep containers tightly closed. 

Spill Control: (a) Ferric chloride - cover spill with excess sodium 

bicarbonate. Scoop the mixture into a large beaker of water and 
let stand for a few minutes. Slowly pour into a drain with large 
amounts of water. Wash spill site with soapy x^ater. (b) Ferrous 
chloride - Covet spill with soda ash, mix and scoop into a beaker 
of water. Neutralize x^ith 6M-HC1 and xxrash doxra the drain with ex- 
cess water. 


Chemical Incompatibility: Ferric chloride can form unsafe combinations 

with allyl chloride, potassium, and sodium; ferrous chloride can 
form unsafe combinations with ethylene oxide, potassium, or sodium. 
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N-HEPTANE 


ChemiGal Formula: 0113(0112)50113 

Synonyms; dipropyl methana; hapcana; haptyl hydride 

Description : A colorless transparent liquid which is a principle com- 

ponent of gasoline; aromatic odor. 

Fire Hazard; A dangerous fire hazard when exposed to heat or flame. 

Explosive range is 1.2 to 6.7 percent in air, flash point is 
- 4 ® 0 ( 25 *’ F) . Extinguish fire with dry chemical, foam, or COp 
Water spr*ay may be ineffectiv'e on the fire. 

Toxicity: n-Hepcane is a moderate hazard when the vapors are inhaled 

in high enough concentrations. Exposure to airborne vapors should 
not exceed 500 parts per million parts of air (ppm) averaged over 
an 8-hour work period. It acts as a narcotic and irritant. 

5000 ppm for 4 minutes has caused dizziness, incoordination, and 
hilarity. High enough concentrations can produce convulsions and 
stupor. 

Treatment of Overexposure: There are no lasting effects as n-heptane 

does not act as a systemic poison. Remove the victim from the 
source of exposure. Contact Medical Services immediately. Ad- 
minister oxygen and artificial respiration, if necessary. Remove 
contaminated clothing and shoes. Do not induce vomiting, if vic- 
tim swallowed the liquid. He may drink water or milk. Flush eyes 
with water and wash skin with soap and water, 

Fersonnel Frotection; Wear rubber gloves, face shield, and lab coat. 

If vapors cannot be maintained below safe levels by ventilation 
and eTiclosure of processes, e.g. , during clean-up of spill, wear 
a self-contained breathing apparatus. 

Storage: Keep container tightly closed and avoid SQurcas of ignition. 

Spill Control: Eliminate all sources of ignition and flammable s. Ab- 

sorb on paper towels and evaporate to dryness in a fume hood. 

Disposal; May be mixed with a more flammable solveiffc and burned at an 
approved disposal site. 

Chemical Incompatibility: Heptane Is hazardous in contact with phos- 

phorus plus chlorine. Saturated hydrocarbons in general form un- 
safe combinations with halogens and molten sulfur. 
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HEXAMETHYLPHOSPHORIC TRIAMIDE 


Chemical Formula: [N(Cil 3 ) 

Synonyms: hempa; HMPA; hexametapol; HMPT; HPT; phosphoric tris 

(dimethyamide) ; phosphoryl hexamethyltriamide; hexamethylphos- 
phamide; tris (dimethylamino) phosphorous oxide 

Description: A colorless liquid widely used as a solvent in laboratories. 

It has a mild amine odor and is combustible, 

Toxicity; There is no information on the toxic effects on humans. It 
has a variety of toxic effects on test animals including kidney 
disease, lung damage, and nervous system dysfunction. Malignant 
nasal tumors have been produced by inhalation of HMPA vapors daily 
at concentrations of 0.4 to 4.0 parts per million parts of air, 
after 8 months of exposure. 

Personnel Protection; Wear butyl rubber gloves, safety glasses, and 
lab coat. 

Spill Control; Absorb with paper towels and evaporate to dryness in a 

fume hood. Wash the spill site thoroughly with strong soap solution. 
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HEXANE 


Chemical Formula: CH 3 (CH 2 ) 4 CH 3 

Synonym: hexyl hydride 

Description: A clear, colorless volatile liquid with a faint gasoline- 

like odor 

Fire Hazard: A dangerous fire hazard; highly flammable with a flash 

point of -9° F (-23° C) , autoignition temperature is 500° F 
(260° C) . Explosive limits are 1.3 to 6.9 percent by volume. 
Extinguish fires with dry chemical, foam, or G02- Water may 
be ineffective on the fire. 

Toxicity: Hexane in its pure state is moderately toxic but it is very 

likely to be contaminated with the more highly toxic benzene. It 
acts as a narcotic and anaesthetic and is not a systemic poison. 
Recovery is usually complete with no after-effects. 

Inhalation - Exposure to the vapors should not exceed 500 parts 
per million parts of air (ppm) averaged over an 8-hour work 
period. 1300 ppm is irritating, and 30 000 ppm has been nar- 
cotic in animal tests, with death at 40 000 ppm. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked (*) are for the attention of medical per- 

sonnel and are included here for information only, not for 
first aid action. 

Eyes - Flush with plenty of water for at least 15 minutes 
Skin - Wash with soap and water. Remove contaminated clothing 
and shoes. 

^General - Administer artificial respiration and ojtygen if 

necessary. Further treatment is symptomatic and supportive. 
However, impurities in the hexane such as benzene should be 
considered in evaluating the health hazard. 

Ingestion - If victim is conscious, have him drink water or 
milk; do not induce vomiting. • 

Personnel Protection: Wear rubber gloves, face shield, and lab coat. 

If concentration of vapors cannot be kept below safe levels by 
containment and ventilation, e.g, , during a spill, wear a self- 
contained respirator. 

Storage: Store in a well- ventilated, cool, dark places 

Spill Control: Eliminate all sources of ignition and flammables. Ab- 

sorb spill with paper towels. Evaporate to dryness in a fume 
hood . 

Disposal: Mix with a flammable solvent and burn at an approved disposal 

site. 
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Chemical Incompatibility: Saturated hydrocarbons in general form 

safe combinations with halogens and with molten sulfur. 


un 
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HYDRAZINE 


Chemical Formula: NH 2 NH 2 

Synonyms: diamine; hydrazine monohydrate; hydrazine base; diamide 

Description: A colorless, fuming, oily liquid with fishy or ammonia- 

like odor. 

Fire Hazard: A dangerous fire hazard. Explosive limits are 4.7 to 100 

percent; flash point is 52*^ C (126*^ F) . It is a severe explo- 
sion hazard, and a highly reactive reducing agent. It may ig- 
nite spontaneously in air when in contact with porous materials, 
e.g., earth, asbestos, wood, or cloth. Extinguish fires with 
dry chemical, alcohol foam, or C02* Then flood with water to 
prevent re-ignition. 

Toxicity: Hydrazine is a high inhalation, ingestion, and skin absorp- 

tion hazard. It is highly irritating and corrosive on contact, 
and as a systemic poison can damage liver tissue and red blood 
cells. It also depresses the central nervous system. Animal tests 
have produced lung and lymph gland tumors. 

Inhalation - It is recommended that exposure to the vapors not 
exceed 1 part per million parts of air (ppm) averaged over an 
8-hour work period. Its odor can be detected as low as 3 to 5 
ppm until olfactory fatigue sets in. Irritating to mucous 
membrane. 

Skin - It can be absorbed through the intact skin and act as a 
systemic poison., In higher concentrations it can produce 
severe, penetrating damage by corrosive action. Skin sensi- 
tization can also occur. 

Ingestion - Systemic poisoning symptoms are usually delayed fol- 
lowing ingestion. 

Eyes - Permanent corneal opacities can occur on contact. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) below are for the attention of medical per- 

sonnel and are not first aid action items. 

Eyes - Immediately flush with plenty of water for at least 
15 minutes 

Skin - Wash with plenty of soap and water. 

*Treat burns as thermal burns . 

*Ingestion - Administer gastric lavage folloxired by saline ca- 
tharsis. Do not induce vomiting. 

*General - Administer barbiturates to control convulsions. 

Personnel Protection: Wear rubber gloves, rubber lab apron, and chem- 

ical goggles. If vapors cannot be maintained below safe levels 
by containment and ventilation, e.g,, during a spill, wear self- 
contained respirator . 



Storage: Provide an Inert gas (nitrogen) atmosphere over the hydra- 

zine in a closed vessel. Store it separate from oxidizing agents 
such as acids and peroxides. 

Spill Control: Deluge the spill area with large amounts of water and 

flush the diluted mixture (below 40 percent) to a catch basin. This 
can then be carefully added to a ferric salt solution and then dis- 
posed to a drain. 

Chemical Incompatibility: Hydrazine can form unsafe combinations with 

air, alkali metals mixed with ammonia, chlorine, chromate, cupric 
oxide, cupric salts, peroxides, fluorine, nitric acid, nitrous 
oxide, oxygen, potassium dichromate, and metal oxides. 
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UYDKOCHLORIC ACID 


Chcrotcdl Formula: HCl 

Svnonvms: hydro>;fn chlortdo acid; chK'rohydr Ic aold; muriatlo actd 

Ian impure torm) 

DoacrlpClon: A clear, colorless or yellowish liquid with sharp, ir- 

rltatinK odor. 

Fire Haeard: Not combustible but cv'utact with common metals can prv»- 

duce hydrojten which mav torm explosive mixtures with air. Use 
water on fires Involving MCI. 

Toxicity: A hljth health hazard throu>;h exposure bv contact . ingestion, 

or inhalation. 

Inhalation - Kxposuic to the airborne vapoj s should not exceed 
5 parts per million parts ot air at any tliw. Very irrirat- 
inn tl'«* nose, throat, and lunns producinn edenv.a and de 
structlon ot lunn tissue, pneumonia, and perforat ions of the 
nasal septum and respiratory tract. 1500 ppm can be fatal in 
a few minutes of exposure; 35 ppm is Irrltatlnn. 
hv^esCion - Tissue destruction, nast rolnt est inal distress, and 
pain can lead to death t rom circulatory shock, asphvxia due 
to swelllnnt perforation of the stomach, or infection. 

Skin and eye conjact - Verv datxnerous to the eves dv«e to tissue 
destruction. Skin irritation and ulceration can occut . 

Treatment of Overexposure: Contact Medical Services Immedtatelv. 

NOTE: Sections beU'w marked with are for the attention v>t 

medical personnel, and are included for Intortnation onlv, 
not tor tlrst aid action. 

Eyes Flush with plenty of water foi at least IS minutes, ilet 
medical attention. 

*Skln - Wash with plenty ot cold runnin)t water tor I ^ minutes. 

Do not attempt to neutralire with alkalies since this will 
generate heat and add to the distress. .Acid burns can be 
treated with saturated solut ion ot sodium bicarbonate. 

^Ingestion - Avoid lavage or emetics. Administer, bv mouth, 
dlluants such as water and neutral irer such as milk of mag- 
nesium in large quantities, followed bv demulcents such as 
milk or olive oil. Wash rm'uth out with water or sodium bi- 
carbonate solut iot\. 

^General - Opiates to lelleve pain. Subsequent treatmejtt is 
svmpt ouwU Ic and supportive, with bed rest. 

Personnel I'rotection: Wear rubber gloves, chemical goggles, and lab 

coat. It vapors cannot be kept below sate levels bv containmetit 
and vent Hat ion, e.g., during a spill, wea» sell contained 
respirator. 

Storage: Store in a cool, well-vent I lat ed place separate t rom oxidis- 

ing substances. 
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Spill Control: Dilute with plenty of water and then add solid sodium 

bicarbonate or soda ash - slaked lime mixture (50-50) . Wash down 
the drain with excess water . Wash the spill site with soda ash 
solution. 

Chemical Incompatibility: HCl can be dangerous in contact with acetic 

anhydride, 2-amino et hanol , hydroxides, calcium phosphide, ethylene 
diamine, oleum, perchloric acid, propiolactone, propylene oxide, 
sulfuric acid, and vinyl acetate. 


HYDROFLUORIC ACID 


Chemical Formula: HF 

Synonyms: fluorhydric acid, hydrogen fluoride acid 

Description: Colorless to green liquid; anhydrous acid is commercially 

available at 99 percent concentration; aqueous solutions range 
from 30 to 80 percent HF; the acid emits fumes at greater than 
48 percent concentration. Difficult to contain as it corrodes 
most substances, except lead, wax, polyethylene, and platinum. 

Fire Hazard: Not flairauable but in contact with some metals it may 

generate explosive mixtures of hydrogen with air* Use vvrater 

on fires in which HF is involved. 

Toxicity: HF acid is extremely irritating and corrosive, producing 

chemical and thermal burns on contact, or by ingestion or inhala- 
tion of the vapors. Slowly healing ulcers result. It is also 
a direct systemic poison. 

Inhalation - Exposure to the vapors should not exceed 3 parts 
of vapor per million parts of air (ppm) averaged over an 
8-hour work period, and not to exceed 5 ppm at any time - 
except 10 ppm is permitted for not more than 30 minutes a 
day. 50 ppm is irritating and 1000-1500 ppm is lethal in 
5 to 30 minutes. Prolonged exposui'e results in lung, liver, 
and kidney damage. 

Ingestion - Gastro-lntestinal damage, shock, cardiac collapse, 
respiratory arrest, and death can result from swallowing the 
liquid. 

Skin and eye contact - Dangerous ii\ contact with the eye; re- 
sults in Gomeal damage and possible immediate loss of vision 
Skin contact results in ulceration and if not thoroughly re- 
moved deep painful bums can result oyer several days . Gan- 
grene has resulted from continuing contact. 

Treatment Of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked below with are for medical personnel and 

are not first aid action items. 

Eyes - Flush Vvtith large amounts of water immediately; seek 
medical help. 

Skin - Wash with cold water until skin regains normal color 
(up to several hours may be required) . (*) Follow with 

magnesium oxide paste. Detailed treatment procedures can 
be found in the literature. 

*Ingestion - Gastric lavage With 5 percent CaCl^ followed by 

saline catharsis . This can be preceded with dilution with 
large amounts of water followed with milk or milk of mag- 
nesium. Detailed treatment can be fouv\d in the literature. 

Do not induce vomiting. 

>*flnhalatlon - Provide 100 percent oxygen under* positive pres- 
sure for 30 minutes of every hour for 3 to 6 hours . 





Personnel Protection: Wear neoprene gloves and apron, lab coat, and 

chemical goggles or face shield. If vapors cannot be maintained 
below safe levels by containment and local ventilation, e.g., dur 
ing a spill, wear self-contained respirator. 

Spill Control: Cover the spill area with sodium bicarbonate or a soda 

ash-slaked lime mixture (50-50) . Mix and add water if necessary 
to form a slurry. Scoop up the slurry and wash down the drain 
with excess water. Wash spill site with soda ash solution. 

Disposal; To dispose of small amounts, neutralize with powdered cal- 
cium carbonate, let stand for several hours, and wash down the 
drain with plenty of water. 



HYDROGEN BROMIDE GAS 


Chemical Formula: HBr 

Synonym: hydrobroraic acid gas 

Description: A colorless, nonflammable gas with a stinging odor. 

Toxicity: Hydrogen bromide is highly toxic by ingestion, inhalation, 

or by contact. As little as 1 gram intake has been a cause of 
death. 

It is highly irritating and corrosive to tissues and inhala- 
tion of toxic concentrations produces lung damage and edema. Ex- 
posure should not exceed 3 parts of gas per million parts of air. 

Contact Medical Services if overexposure to the gas is sus- 
pected. 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Flush eyes with plenty of water 
Skin - Wash with soap and water. 

Storage: Segregate from all oxidizing materials in a cool, well- 

ventilated area. Prevent contact with metals, woods, and textiles. 

Personnel Protection: Where contact v^ith the gas is possible, e.g. , 

during a leak, wear rubber protective clothing and full— face self- 
contained respiratory equipment . Use fume hood when working with 
HBr. 

Chemical Incompatibility: HBr is especially hazardous in contact with 

ammonia, and with ozone. Halogenated compounds in general can form 
unsafe combinations with inorganic acids, caustics, amines, olefins 
and cyanohydrins. 



HYDROGEN CHLORIDE GAS 


Chemical Formula; HCl 


Synonyms: anhydrous hydrochloric acid, chlorohydric acid gas 

Description: clear, colorless to slightly yellow gas which forms 

dense white fumes when exposed to air (hydrochloric acid mist), 
with irritating sharp odor and acid taste. 

Fire Hazard: Not combustible but contact with common metals produces 

hydrogen which may form explosive mixtures with air. Container 
may explode due to overheating. Use dry chemical or CO 2 on 
small fire and water spray or fog on large fire. 

Toxicity; This gas is a high health hazard primarily by inhalation and 
contact. It acts as an extreme irritant. 

Inhalation - Exposure should not exceed 5 parts of gas per mil- 
lion parts of air (ppm) at any time. 5 to 10 ppm produces a 
disagreeable, sharp odor and acid taste. The gas is Very ir- 
ritating to the nose, throat, and lungs. More than 100 ppm 
causes lung edema and laryngeal spasm and 1000 to 2000 ppm is 
dangerous to life for even brief exposures, due to lung in- 
jury. Prolonged exposure discolors and erodes the teeth. 

Skin and eye contact - The gas is very dangerous to the eyes 
at higher concentrations, causing conjunctivitis and corneal 
damage. It is a skin irritant. 


Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections below marked with (*) are for the attention of 

medical personnel, and are included here for information 
only, not for first aid action. 

Eyes - Flush with plenty of water for at least 15 minutes 
Skin - Wash with soap and water. Remove contaminated clothing 
and shoes. Do not rub affected skin. 

^Inhalation - Opiates to relieve pain; rest. Subsequent treat- 
ment is symptomatic and supportive. 


Personnel Protection: Where contact with the gas is possible, e.g, , 

during a leak, wear rubber protective clothing and full-face self- 
contained breathing apparatus. Use fume hood when working with 
this gas. 


Chemical Incompatibility: HCl gas is especially hazardous in contact 

with calcium carbide, cesium carbide, lithium silicide, magnesium 
bromide, mercuric sulfate, and sodium. Halogenated compounds in 
general can form unsafe combinations with inorganic acids, caustics, 
amines, olefins, and cyanohydrins. 
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HYDROGEN FLUORIDE GAS 



Chemical Formula: HF 

Synonyms: fluorohydric acid gas 

Description: Colorless gas with sour taste; sharp, irritating odor. 

Fire Hazard: Not combustible but if it is involved in a fire use dry 

chemical or CO2 for small fire and water spray or fog for large fire. 

Toxicity: HF gas presents a high health hazard as a severe respiratory 

irritant or when in contact with eyes or skin. It is also a direct, 
systemic poison. 

Inhalation - Exposure to the gas should not exceed 3 parts of gas 
per million parts of air (ppm) averaged over an eight-hour 
work period, and not to exceed 5 ppm at any time — except 
10 ppm is permitted for not more than 30 minutes a day. 50 ppm 
is irritating, and dangerous for even short exposures and 
1000 to 1500 ppm is lethal in 5 to 30 minutes. Prolonged ex^ 
posure results in deep ulceration in the respiratory tract and 
in lung, liver, and kidney damage. 

Skin and eye contact - Dangerous in contact with the eye; results 
in conjunctivitis and corneal damage. 120 ppm is irritating 
to the skin and eyes. Skin contact can result in ulceration, 
and burns . 

Treatment of Overexposure: Contact Medical Services immediately. 

Nf-rE: Items marked below with (*) are for medical personnel and 

are not first aid action items. 

Eyes - Flush with large amounts of water immediately. 

*Skin - Wash v<d.th plenty of cold water until skin returns to 
normal color, if exposure resulted in whitening of surface. 
Follow by swabbing with a 2.8 percent solution of aqueous 
ammonia. 

*Inhalation - Provide 100 percent oxygen under positive pressure 
for 30 minutes of every hour for 3 to 6 hours. Enforce bed 
rest for 24 hours . 

^General- The medical literature provides considerable detail on . 
treatment for HP inhalation, ingestion and burns . 

Personnel Protection: Maintain work area concentration of gas below safe 

levels by containment and use of fume hood. Wear chemical goggles 
or face shield, and rubber protective clothing. If gas exceeds 
safe. levels, e.g., during a leak, ti/ear a self-contained breathing 
apparatus. 

Storage: Store in a xvrell-ventilated area separated from other storage. 
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Chemical Incompatibility: HBr is especially hazardous in contact with 

anuuonia or ozone. Halogenated compounds in general can form unsafe 
combinations Xi?ith inorganic acids, caustics, amines, olefins, and 
cyanohydrins. 



HYDROGEN PEROXIDE 


Chemical Formula: H„0« 

Synonyms: hydrogen dioxide; T-Stufl; peroxide; alhone; superoxol; 

hydroperoxide 

Description: A clear, heavy, water-like, colorless liquid with a 

slightly sharp odor. 

Fire Hazard: Not flammable but may cause fire and explosion on contact 

with combustibles and some metals. Container may explode if heated. 
Mechanical shock may cause explosion. Use water to fight fires. 
Other agents will probably not be effective^ 

Toxicity: Concentrated solutions are Irighly toxic as a contact irritant. 

presents a health hazard also when swallowed or when the vapors 

dispersed in air, are breathed. 

Inhalation - Exposure to airborne vapor (90 percent solution con- 
centration) should not exceed one part per million parts of air 
averaged over an B-hour work period. Lung damage can result 
from breathing high concentrations. 

Ingestion - Swallowing the liquid can result in inflammation and 
ulceration of the esophagus and stomach. 

Skin and eye contact - Concentrations of 35 percent can blister 
and seriously bur-n the skin, A stinging sensation is felt and 
the exposed area turns white. Contact with the eyes by either 
the liquid or vapor can cause severe delayed damage, including 
conjunctivitis and corneal burns. 

Treatment of Overexposure; Contact Medical Services. 

NOTE: Sections marked (*) are for the attention of medical person- 

nel, and are included here only for information, not for 
first aid actions. 

Eyes - Flush with water for at least 15 minutes. Contact 
Medical Services* 

’*Skin - Wash with water follov'Sed by soap and water washing. 

Treat any burn in the same manner as a thermal, bui'n. Remove 
contaminated clothing and shoes, 

^'^Genarai - Any additional treatment is support ive and symptomatic. 

Ingestion - Wash out mouth with water and give plenty of water to 
drink. ' 

Personnel Protection: Wear rubber gloves , lab coat, and face shield, : 

If con taixjme.nt and ventilation are not adequate to maintain vapors 
below safe levels, e.g. , in a spill, wear self-eontaiaed breathing 
apparatus or appropriate ehemical cartridge respirator* 



Storage: Store in well-ventilated , cool location free of direct sunlight. 

Spill Control: Cover spill area with at least a double volume of sand- 

soda ash mixture (90 percent-10 percent) . Mix thoroughly and break 
up any lumps of peroxide. With a plastic scoop slowly add the mix- 
ture to a large beaker of sodium sulfite solution with stirring. 
Neutralize (litmus) with dilute sulfuric acid. When settled, decant 
the sulfate solution into a drain with excess vrater. 

Chemical Incompatibility: is dangerous by chemical reaction with 

flammable materials or some metals, e.g. , magnesium, copper, iron, 
zinc, or with aluminum powders. Also, with many other chemicals 
including acetic acid, acetic anhydride, aniline, acetone, antimony 
trisulfide, alcohol, cellulose, copper sulfide, ferrous sulfide, 
glycerine, cellulosic materials, ketones, nitromethane, hydrazine, 
lead oxides, lead sulfide, mercury oxides, molybdenum disulfide, 
nitric acid, potassium, potassium permanganate, sodium, sodium 
iodate, and thiodiglycol. 




HYDROGEN SUI;FIDE 


Chemical Formula: H^S 

Synonyms: sulfuretted nydrogen^ hydrosulfuric acid; stink damp; sour gas 

Description: Colorless, flammable gas with an offensive (rotten egg) 

odor at low concentrations and sweetish odor at high concentrations. 
Odor detectable at less than 1 ppm. 

Fire Hazard: Dangerous x^hen exposed to heat or flame. OTien heated to 

decomposition it emits highly toxic fum..s. Explosive from 4.3 per- 
cent to 46 percent by volume in air. Extinguish fire using CO^ , 
dry chemical or x^ater spray, or if it can be safely done, let “ 
a small fire burn. 

Toxicity: Hydrogen sulfide is both an irritant and an asphyxiant, and 

is a rapid, poxxrerful systemic poison, marked by respiratory 
paralysis. High concentration can cause almost immediate death. 
Inhalation - Exposure to H^S gas should not exceed a suggested 
limit of 20 parts per million parts of air (ppm) except that 
50 ppm is pemiitted for not more than a ten-minute period. 

The odor is detectable at less than one ppm but the sense of 
smell is quickly dulled at higher concentrations. 600 ppm 
causes unconsciousness in less than tx'jo minutes; higher con- 
centrations may cause rapid death due to respiratory paral- 
ysis. 20 to 150 ppm is irritating to the respiratory tract 
and proloiTged exposure may injure the lungs. 

Eyes - Concentrations above 20 ppm are irritating to the eyes 
and may cause conjunctivitis and injury to the cornea due to 
surface erosion. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked (*) beloxxr are for the attention of medical 

personnel and are ixot for first aid action. 

*Eyes - Flush with x^ater; then instill olive oil 
Skin — Wash x^ith soap and xrater 

^Inhalation - Administer oxygen and artificial I'espiration if 
necessary. Due to respiratory paralysis this may require 
several hours . ; 

*General - Sedate, but avoid respiratory depressants. Subse- 
quent treatment is symptomatic and supportive,. The appear- 
ance of effects of contact or inhalation may be delayed. 

Personnel Protection: Maintain xrork environment beloxs* safe levels by 

containment and/or ventilation. Mien concentration exceeds this 
level, e.g,, during a leak, evacuate personnel and x^ear self- 
contained respiratory protection to enter area. 
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storage: H^S should be stored in a cool, well-ventilated non combustible 

location away from all sources of ignition. Store away from nitric 
acid, strong oxidizing materials, corrosive liquids, or sources of 
ignition. Protect from direct sunlight and excessive heat, 

beak Control: Bubble the leaking gas through a FeCl^ solution. Include 

a trap in the line to prevent the solution from being sucked back 
into the cylinder. Or, if it can be safely done, place the cylinder 
in a fume hood and allow it to bleed off. 

Disposal: Small amounts may be flared, or burned at an approved disposal 

site. 

Chemical Incompatibility: H.^S can be dangerous in combination with 

acetaldehyde, bromine pentafluoride, chloride monoxide or trifluor- 
ide, chromic anhydride, copper, fluorine, lead dioxide, nitric acid, 
nitrogen iodide, nitrogen trichloride or trifluoride, soda lime, 
and sodium peroxide. 



HYDROQUINONE 


Chemical Formula; CgH^(0H)2 

Synonyms: 1,4-henzenediol; 1,4-dihydroxybGnzene; p-dibydroxybenzene; 

hydrochinone; quinol; arctuvln; p-benzenediol; benzohydroquinone; 
benzoquinol; tenox HQ; tequinol; eldoquin; hydroquinol; paradi- 
phenol; tecquinol; dioxybenzene p-hydroxyphenol 

Description: A white or colorle.ss crystalline solid with hexagonal 

prisms and sweet taste. In moisture it oxidizes to the more 
volatile quinone. 

Toxicity: Hydroquinone is a moderate to highly toxic systemic poison 

by ingestion, inhalation, and contact exposures. It can affect 
the skin, blood components, internal organs, and central nervous 
system. Symptoms of poisoning include depigmentation of skin and 
eyes, respiratory difficulties, anemia and other blood cell changes, 
loss of muscular reflexes, kidney and liver damage, hypersensi- 
tivity to stimuli, delerium, coma, and respiratory failure. 

Skin - Contact with the skin can cause dermatitis and allergic 
reaction. It is possibly a cause of warts. 

Eyes - Chronic exposure has caused small corneal opacities and 
brown discolorations, loss of visual acuity, and conjunctivitis; 
acute exposures have caused corneal ulceration. 

Inhalation - Exposure to airborne dusts and vapors should not 
exceed 2 milligrams per cubic meter of air averaged over an 
8-hour work period. 

Ingestion - Swallowing as little as one gram causes systemic 
poison symptoms, gastroenteritis, respiratory difficulties , 
Cyanosis, and other difficulties. From 2 to 12 grams have 
proved fatal. 

Treatment of Overexposure: Contact Medical Services immediately, 

NOTE: Items below marked (*) are for the attention of medical per- 

sonnel and included for information only, not for first 
aid action. 

Eyes - Flush with v<ra ter for at least 15 minutes. 

Skin - Wash with soap and water 
*Ingestion - Administer gastric lavage followed by saline 
catharsis and demulcents. 

^General - Further treatment is supportive and syraptomatic. 
Positive-pressure oxygen therapy aiid artificial respiration 
may be necessary as indicated. 

Personnel Protection: Keep airborne dust levels below recommended limits 

by containment and ventilation. If levels exceed safe limits , e. g. , 
during a spill, wear an approved mechanical filter respirator. 

Wear chemical goggles , lab coat, and rubber gloves. In case of a 
fire, use water, CO^, or dry chemical, 



Storage: Close container tightly and store away from direct sunlight. 

Spill Control: Sweep spill onto paper and package in a cardboard con- 

tainer". Burn in an approved disposal area. 

Chemical Incompatibility: It can form unsafe combinations with sodium 

hydroxide. 


INDOLE 


Chemical Formula: (CH) . G„ (GH) „M 

2. i. 

Synonyms: 1 - azaindene; 1-benzazole; 2,3-benzopyrrole; ketole; 

1-benzo-betapyrrole 

Description: l\Tliite to yellowish scales turning red on exposure to light 

and air. It has a pleasant odor in low concentration but unpleas- 
ant in high cQncentration. 

Toxicity: Indole has low toxicity as a poison but is capable of causing 

tumors, and is considered to be a cause of cancer. 

Personnel Protection: Wear rubber gloves, lab coat, and safety glasses. 

Spill Control: Collect in a cax*dboard container. Burn at an approved 

disposal site. Wash the spill site with strong soap solution. 
Contaminated clothing should be washed in a strong soap solution 
before wearing agaiii. Contaminated shoes should be destroyed by 
burning. 



IODINE 


Chemical Eormula; I 2 

Description: A solid with heavy, grayish-black granules, scales, or 

plates; metallic luster and characteristic odor; readily sublimes 
producing violet vapors. 

Toxicity: Iodine is highly toxic by ingestion and inhalation, it is 

also strongly irritating to the eyes and skin on contact. It is a 
central nervous system depressant. 

Inhalation - Exposure to airborne vapors should not exceed 
0.1 parts per million parts of air, averaged over any eight 
hour period. Irritation limits the concentration which can be 
breathed, producing pulmonary edema deep in the lungs. It is 
more irritating than chlorine or bromine. 

Eyes and skin contact - Strongly irritating. It can be absorbed 
into the body through contact with the skin. Eye contact can 
result in loss of the corneal epithelium; this heals in 2 to 3 
days. Skin exposure can result in acne and impetigo. 

Ingestion - Intake of 2 to 3 grams can be fatal since it is ex- 
tremely corrosive to the gastrointestinal tract producing 
shock and gastroenteritis. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are not for first aid action. 

Eyes and skin contact - Flush with water for at least 15 minutes. 
(*)Wash skin with 5 percent sodium thiosulfate solution. 

*Ingestion - Promptly have victim swallow milk, starch, flour, or 
eggs; starch paste is excellent; administer gastric lavage with 
1 to 10 percent starch in water or 1 percent sodium thiosulfate 
followed by saline catharsis. 

*General - Administer oxygen therapy by positive pressure, inter- 
mittent method if lungs are affected; correct any dehydration. 
Further treatment (e. g., for shock) is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, face shield, or chemical 

goggles , and lab coat. When concentration of airborne dust may 
exceed safe levels , e. g. , in cleaning up a spill, wear an approved 
chemical cartridge respirator. 

Storage: Store in a cool dry area out of direct sunlight and separate 

from combustibles . 

Spill Control: Cover spill with a reducer (hypo, a bisulfite, or a 

ferrous salt - but not carbon, sulfur, or a strong reducing agent). 

Mix well and spray with water. A sulfite or ferrous salt will re- 
quire addition of some 3MH2SO, to promote rapid reduction. Scoop 



slurry into a container of water and neutralize with soda ash. 
Wash doum the drain with excess water. Wash the spill site thor 
oughly with a soap solution containing some reducer. 

Chemical Incompatibility: Iodine can form unsafe combinations with 

acetaldehyde, acetylene, aluminum, ammonia, ammonia hydroxide, 
antimony, chloriiTe, chlorine trifluoride, fluorine, lithium, 
potassium, sodium hydride, zirconium dicarbide, ethyl alcohol, 
lithium carbide, sodium hydroxide or phosphorus. 


ISOPROPYL ALCOHOL 


Chemical Formula: CH„CHOHCH, 

3 3 

Synonyms: isopropynol; isohol; lutosol; Petrohol; propan-2-ol; 

Perspirit; "rubbing alcohol"; dime thy carhinol; sec-propyl alcohol; 
Avantine; carbinol; 2-propanol 

Fire Hazard: Dangerous fire hazard VNfhen exposed to heat; flash point, 

12° C (53° F) ; explosive range 2 percent to 12 percent by volume. 
Extinguish fires with alcohol foam. Water spray is not effective. 

Toxicity: A moderate ingestion and inhalation hazard, and slight con- 

tact hazard. In high concentrations acts as a narcotic and de- 
presses the central nervous system. 

Inhalation - Exposure to airborne vapors should not exceed 
400 parts per million parts of air averaged over an eight- 
hour work period. It provides good warning properties due 
to irritating effects on eyes, nose, and throat. 

Skin and Eyes - Acts as a local irritant and can be absorbed 
to some degree through the intact skin. Can produce con-- 
jurtctivitis and corneal ulceration. 

Ingestion - Eight ounces have been lethal to man when swallowed 
Gastrointestinal disturbance and pain result, leading to 
respiratory arrest, coma, and cardiac distui'bance. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) below are for the attention of medical per 

sonnel and are not first aid action items. 

Eyes - Flush with plenty of water 

Skin - Wash with soap and water ^ 

^''Ingestion - Administer gastric lavage with water followed by 
saline catharsis. 

*General - Administer oxygen and artificial respiration as 

needed. Administer IV glucose and saline. Further treatment 
is supportive and symptomatic. 

Fersonnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. If vapors cannot be maintained below safe levels by con- 
tainment and local ventilation, such as during a spill, wear the 
appropriate chemical cartridge respirator. 

Spill Control: Eliminate all sources of ignition and flaimables. 

Absorb the spill on paper towels and evaporate to dryness in a 
fume hood. 

Chemical Incompatibility: Hazardous in contact with oleum, phosgene, 

potassium tertiary butoxide, and nitroform. Alcohols in general 
form unsafe combinations with inorganic acids , aldehydes, esters, 
alky lene oxides , halogens , and acid anhydrides. 
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KEROSENE 


Description: A mixture of petroleum hydrocarbons chiefly of the 

methane series. A pale yellow to water-white oily liquid. 

Synonyms: kerosine; fuel oil no. 1 

Eire Hazard: Kerosene is a moderate fire hazard when exposed to heat. 

Combustible, with a flash point of from 38 to 74° C (100 to 165° F) 
and explosive limits of 0.07 to 5.0 percent in air. Extinguish 
fires with foam, CO 2 , or dry chemical. 

Toxicity: Kerosene is moderately toxic by inhalation, skin contact, and 

ingestion. It depresses the central nervous system, is a local 
irritant, can affect heart action, and as a systemic poison cause 
lesions in internal organs. It is a recognized carcinogen (cancer- 
forming) of skin, lung, and alimentary tract. 

Inhalation - Due to its low volatility it is not normally a 
breathing hazard under normal work conditions. However, if 
the liquid is aspirated into the lungs fatal bronchopneumonia can 
result. Exposure to the vapors should not exceed 1000 parts 
per million parts of air averaged over an eight-hour work 
period. 

Skin and eye contact - Liquid contact can produce dermatitis and 
conjunctivitis. 


Ingestion - Swallowing 3 to 4 ounces has proved to be fatal to I 

man. It Is irritating to the gastrointestinal system. 

Tieatment of Overexposure: Contact Medical Services immediately. | 

NOTE: Sections marked (*) are for the attention of medical per- 


sonnel and are included here for information only, not for | 

first aid action. ^ 

Eyes - Flush with plenty of water. 5 

Skin - Wash with soap and water. Remove contaminated clothing 

and shoes . 1 

*Ingestion - Never administer emetics. Vomiting can cause as- ’ 

plration of the liquid into the lungs. Administration of ; 

30 ml. of syrup of ipecac followed by 200 to 500 ml. of water J 

has proved helpful. If vomiting has occurred, saline cathartic 
is useful. If lung involvement is suspected steroids may be | 

beneficial. | 

Personnel Protection: Wear rubber gloves, lab coat, and chemical goggles. | 

When adequate vapor control is not possible, e.g. , during clean-up | 

of a spill, wear an approved chemical cartridge respirator. I 

I 

Spill Control: Eliminate any sources of ignition. Absorb spili on | 

paper toweling and evaporate to dryness in a fume hood. 
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storage: Keep storage containers tightly closed. If possible store in 

a standard combustible liquids storage cabinet or room. 

Disposal: Dispose of at an, approved disposal site by pouring on dry soil 

and igniting with caution. 



LEAD ACETATE 


Chemical Formula: Pb(C^H.O.,) • 3H.,0 

Synonyms: Acetic acid, lead salt; sugar of lead; lead dlacetate; salt 

of saturn 

Description: Wliite transparent crystals; commercial grade may be brown 

or gray lumps with odor of acetic acid; weak sweet taste. 

Toxicity: It is a high ingestion and inhalation hazard. Systemic 

poisoning by absorption through the intact skin Is also possible. 
The poisonous effects are cumulative, large in number, and severe. 
Chronic poisoning can produce alimentary distress, neuromuscular 
symptoms, or central nervous system dattuige including lesions in 
the brain. It is suspected to be a cause of cancer. 

Inhalation - Exposure to airborne vapors should not exceed 
a suggested limit of 0.2 milligrams per cubic meter of air 
averaged over an 8-hour work period. Inhalation is the most 
important route of uptake. 

Ingestion - Toxic effects may not be evident for up to 45 days 
following Ingestion. Greater that: JO grams can be fatal. 

Treatment of Overexposure: Contact Medical Services immeiilately. 

NOTE: Items nuirked (*) below are for the attention of medical 

personnel and are not first aid action items. 

Eyes - Flush with water 

Skin - Wash w'th soap and water 

*lngestion - Administer gastric laviige with 1 percent solution 
of Na,S0^ or MgSO^. Leave 15 to 30 grams in b to 8 ounces 

of water in the stomach as an emetic. Administer demulcents 
such as milk or egg white. 

*General: Longer term "De-le.ading" of the system Involves 

administering Ca(EDTA) intravenously over a prolonged course 
of treatment. This is described in detail, along with addi- 
tional treatment, in the literature. 

Personnel Protection: Wear rubber gloves, safety glasses, and lab coat. 

If airborne dust levels cannot be maintained below safe levels, 
e.g. , during clean-up of a spill, wear the appropriate mechanical 
filter respirator. Wash hands after working with the material. 

Spill Control: Cover a liquid solution spill area with soda ash mix, 

and scoop into a beaker of water; neutralize with bM-HCl and wash 
dowii the drain with excess water. For a solid nuiterlal spill, 
collect tlie material in a beaker, dissolve in a large amount of 
water, add soda ash, and dispose as above. 

Chemical Incompatibility: Lead acetate forms a dangerous combination 

with potassium bromate. 
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LEAD COMPOUNDS 

Toxicity: The soluble compounds of lead are moderately to highly poison- 

ous and enter the body chiefly by inhalation, ingestion, and often 
by skin absorption also. It is one of the most toxic metals because 
it accumulates in the body and its toxic effects are many and severe. 
The effects are threefold: (1) alimentary with stomach distress 

and cramps; (2) neuromuscular, (especially in adults) with convul- 
sions, dizziness, paralysis, weakness; (3) cerebral (especially in 
children) with central nervous system depression, delusions, coma. 

Inhalation - A high toxicity by easy, ready absorption through 
the lungs into the blood stream. Exposure should not exceed 
0. 2 milligrams per cubic meter of air, averaged over an 8-hour 
work period. 

Ingestion - Less readily absorbed but still a toxic hazard. The 
minimal lethal dose is believed to be 10 grams. 

Skin contact - Absorption through the intact skin readily occurs 
in many soluble lead compounds. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) belov; are for the attention of medical per- 

sonnel and are not for first aid ^action. 

Eyes - Flush with plenty of water 

Skin Wash with soap and water - 
*Ingestion - Administer gastric lavage or initiate vomiting; 

follow with saline cartharsis and enema. Give calcium gluconate, 
atropine, or other antispasmotic for relief of colic. 

*General - Therapy is complicated and involved. It aims at pre- 
venting absorption by the alimentary canal, and promote elimi- 
nation from the body. This is discussed in detail in the 
literature. 

Personnel Protection; Handle powders of lead compounds in closed systems 
or within a fume hood. Practice good housekeeping and personal 
hygiene. No smoking or eating in the work area. Wear rubber gloves, 
lab coat, and safety glasses. Where airborne dust may exceed safe 
limits ,e.g. , in cleaning up a spill, wear an approved mechanical 
filter respirator. 

Spill Control: Cover a liquid spill with soda ash, mix and scoop into a 

beaker of water; neutralize with 6M-HC1 and wash down the drain with 
excess water. For a solid spill collect the material in a beaker, 
dissolve in a large amount of water, add soda ash, and dispose of 
as above* 
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LEAD NITRATE 


Chemical Formula: Pb(N02)2 

Synonym: nitric acid, lead salt 

Description: A white crystalline solid 

Fire Hazard: In contact with easily oxidizable substances, it may react 

rapidly enough to cause ignition, violent combustion, or explosion. 
It decomposes at 210° C (410° F) to release toxic gaseous oxides of 
nitrogen. Use flooding amounts of water in fighting a fire. It 
promotes combustion of inflammables. 

Toxicity: Lead nitrate is a high health hazard as a systemic poison. 

Its effects are cumulative. It depresses the central nervous sys- 
tem and can produce coma and death when absorbed in large enough 
a dose. 

Inhalation - Exposure to the airborne dust or vapor should not 
exceed 0.2 milligrams per cubic meter of air averaged over an 
eight-hour work period. When inhaled, it is readily absorbed 
in the bloodstream. 

Ingestion - When swallox^ed, it is irritating to the gastroin- 
testinai tract. Toxic amounts can be ingested due to contam- 
ination on food, tobacco, or other objects taken into the 
mouth. Absorption into the body as a systemic poison follows. 
The minimum lethal dose is about 10 grams. 

Treatment of Overexposure: Contact Medical Services immediately, 

NOTE: Items marked (*) are for the attention of medical personnel 

and are included here for information, not for first aid 
actions. 

Eye and skin contact - Flush with running water 
*Ingestion - Administer gastric lavage with 1 percent sodium 
sulfate followed by catharsis and demulcents . 

*General - Additional treatment includes intravenous injection 
of chelating agents and is detailed in the literature. 

Personnel Protection: Wear rubber gloves , safety glasses, and lab coat. 

If airborne dust levels cannot be maintained below safe levels, 
e.g. , during clean-up of a spill, wear the appropriate mechanical 
filter respirator. 

Storage: Store in a cool and dry place. Separate from organics and 

easily oxidizable materials . 

Spill Control: Cover a liquid solution spill with soda ash, mix, and 

scoop into a beaker of water; neutraiize with 6M-HC1 and wash down 
the drain with excess water. For a solid material spill, collect 
the material in a beaker , disso Ive in a large amount of water , add 
soda ash, neutralize and dispose of as above. 
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Chemical Incompatibility ; Lead nitrate can form unsafe combinations with 
ammonium thiocyanate, carbon, and lead hypophosphite. 


LITHIUM HYDROXIDE 

Chemical Formula: LiOH 

Synonym: lithium hydroxide monohydrate 

Description: Colorless crystals 

Toxicity; As a systeniic hazard, lithium hydroxide is a moderately toxic 
poison by ingestion or ii\halation. It can produce kidney damage 
and may be irritating to the central nervous system. In higher 
concentration, it acts as a strong alkali corrosive directly on the 
tissues contacted, similar to lye in action. 

Treatment of Overexposure; Contact Medical Services immediately. 

MOTE: Sections below marked with (*) are for tiu attention of 

medical personnel and are included for information only, 
not for first aid action. 

Eyes - Gently flush with warm running water for at least 
15 minutes. Get medical attention. 

Skin - Wash in fresh, running water for at LiiAst 15 minutes . 

*Treat the same as a thermal burn. 

Ingestion - Dilute by inmiediately drinking large amounts of 
water or milk. 

’'Neutralize with dilute vinegar or orange juice; do not give 
gastric lavage or emetics. Instill olive oil frequently. 
Administer demulcents, 

’'General - Administer analgesics; further treatment is sympto- 
matic and supportive. 

Personnel Protection: Wear rubber gloves, face shield, and lab coat. 

Spill Control: In solid form, sweep up, dilute with water and neutral- 

ize with 6M^HG1 in a large container. In liquid solution form, 
neutralize and mop up. Wash the neutralized liquid doum the drain 
with a large excess of water. 

Chemical Incompatibility: In general, caustics, e.g, , LiOH, form unsafe 

combinations with inorganic acids , organic acids , halo genated com- 
pounds, aldehydes, ketones, esters, phenols, cyanohydrins, nitriles 
halogens, elemental phosphorus , and acid anhydrides. 



MALONIC ACID 


Chemical Formula: CH 2 (COOH )2 

Synonyms: carboxyacetic acid; dicarboxyme thane; methane-dicarbonic 

acid; ursolic acid 

Description: white or colorless crystals 

Toxicity: Malonic acid is highly toxic as a local irritant, by inhala- 

tion of the dust, and by ingestion. It is a strong acid and damag- 
ing to the tissues. It can also act as a systemic poison by 
inhibiting certain enzymes. 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Flush with plenty of water for at least 15 minutes 
Skin - Flood with water and then wash with soap and water 
Inhalation - Oxygen administration, if necessary. Additional 
treatment is symptomatic and supportive. 

Ingestion - No information is available in the common sources 
of reference. Since the acid is caustic, immediately dilute 
by drinking water or milk followed by 200 ml of milk of 
magnesia. 

Personnel Protection: Wear rubber gloves, lab coat, and face shield. 

If containment and ventilation does not keep airborne dust concen- 
trations belox^ safe levels, e.g., during clean-up of a spill, x^ear 
an approved mechanical filter respirator. 

Spill Control: Eliminate all sources of ignition. Cover the spill with 

soda ash or sodium bicarbonate. Mix, and add xvater. Scoop up the 
slurry and wash the neutral xjaste (litmus test) down the drain x*7ith 
excess water. Wash the spill site X\rith soda ash solution. 

Chemical Incompatibility: Organic acids generally form unsafe combina- 

tions x^ith Inorganic acids, caustics, amines, aldehydes, esters, 
alkylene oxides, cyanohydrins , nitriles , ammonia, and elemental 
phosphorus . 


MANGANESE 


Chemical Formula: Mn 

Synonyms : colloidal manganese 

Description: A reddish-gray or silvery, brittle metal 

Fire Hazard: A moderate fire hazard when exposed to heat as a dust or 

powder. Decomposes in water to evolve hydrogen. Extinguish fires 
with dry chemical extinguisher. 

Toxicity: Manganese is an essential element for normal nutrition but 

taken into the body in excess either by inhalation or ingestion it 
is a poison and can produce total disablement by acute or chronic 
exposure. 

Inhalation - Exposure to airborne dust or powder should not ex^ 
ceed 5 milligrams per cubic meter of air at any time. In 
concentrations in excess of 30 mg/m-3, it can produce pulmonary 
injury, resulting in pleuritis or bronchopneumonia or the 
symptoms described below. It can also cause metal fume fever. 

Ingestion - Exposure to toxic quantities can result in a host of 
symptoms due to injury to the brain cells, such as weakness, 
speech disturbance, loss of motor control and balance, mus- 
cular tremors, and fatigue. These effects may be permanent 
and crippling and usually occurs after long duration of ex- 
posure. 

Skin - Contact can cause dermatitis. 

Treatment of Overexposure; Contact Medical Services immediately. The 
information below is for the attention of medical personnel and is 
not for first aid action. 

Ingestion - Administer gastric lavage followed by saline cathar- 
sis , 

General - Treatment includes high calcium diet, liver extract, 
and vitamin C. The literature details further treatment in 
addition to supportive and symptomatic actions. 

Personnel Protection: Wear lab coat , heavy gloves , and safety glasses . 

Ensure adequate ventilation to keep dust concentrations within 
safe levels. Wear an approved mechanical filter respirator when 
exposed to the dust, e.g. , during spill clean-up. Wash after each 
work period and before eating. 

Disposal; Turnings and cuttings may be assigned to landfill. 

Chemical Incompatibility: Manganese can form unsafe combinations with 

aluminum and air, chlorine, fluorine, hydrogen peroxide, nitric 
acid, nitrogen dioxide, phosphorus, and sulfur dioxide. 



MERCURIC CHLORIDE 


Chemical Formula: HgCl 2 

\ Synonyms: corrosive sublimate; bichloride of mercury, calochlor; mer- 

^ cury perchloride 

Description: White crystals or powder 

^ *r 

Toxicity: Extremely toxic by inhalation, ingestion, or absorption 

through intact skin. Poisoning effects are primarily on the central 
nervous system. Also corrosive to tissues on contact. 

Inhalation - With normal handling, the principal hazard is inhala- 
tion of the vapors or dust. An exposure limit of 0.1 milligram 
per cubic meter of air averaged over an 8-hour work period has 
been suggested. 

Ingestion - Absorption after ingestion is extremely rapid and the 
first ten to fifteen minutes of first aid is critical. Lethal 
oral dose is one-half to two grams. 

Skin contact - Poisoning can occur by absorption through the 
intact skin. Prolonged contact can also produce dermatitis. 

Eye contact - Can cause severe injury to the eye with conjunc- 
tivitis and ulceration of the cornea. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked (*) below are for the attention of medical 

personnel and are included here for information, not for 
first aid action. 

Eyes - Flush immediately with plenty of water for at least 
15 minutes , then get prompt medical attention. 

Skin - Wash with plenty of water 

*Ingestlon. - Act fasti Administer gastric lavage with egg white 
solution followed by emetic. Dimercapto - propanol (BAL) is 
an effective therapeutic agent but should be given within 
three hours for maximum effectiveness. Further detailed 
treatment is available in the literature. 

*Inhalation - Oxygen administration may be required for heavy 
exposure. BAL therapy is indicated. Keep victim warm and 
quiet. 

Personnel Protection: The most important single control measure is good 

housekeeping. Wear rubber gloves, safety goggles, and lab coat. 
Respirators designed specifically for mercury or self-contained 
respiratory equipment should be used when permissible airborne 
concentrations may be exceeded. Wash hands thoroughly before 
eating or smoking. 

Storage: Keep containers tightly closed and store in a well-ventilated 

location. Polyethylene containers are stti table for small quantities . 
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Spill Control and Disposal: Precipitate as mercuric sulfide by adding 

sodium bisulfite. Dry the precipitate and investigate possibility 
of reclaiming the mercury. 

Chemical Incompatibility: Forms unsafe combinations with potassium, 

sodium, phosphorous, antimony, acetylene, and ammonia when heated. 
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MERCURIC NITRATE 


Chemical Formula; Hg(N02)2 

Synonyms; mercury (I) nitrate 

Description: A white-yellowish deliquescent powder 

Fire Hazard: When heated to decomposition, it emits highly toxic fumes 

Toxicity: A high health hazard whether by inhalation, ingestion, or 

skin contact. A systemic poison, mercuric nitrate acts primarily 
through the central nervous system, but with many other physical 
effects. Psychic disturbance, tremors, convulsion, and death due 
to vascular collapse or kidney failure can result. 

Inhalation - In addition to the above effects, cough, bronchitis, 
and pneumonitis can occur. 

Ingestion - Tissue destruction in the mouth, throat and gastro- 
intestinal system occur. The lethal oral dose of soluble 
mercury salts is 1 to 2 grams. 

Eyes and skin contact - It can act as a poison by absorption 
through the intact skin. Dermatitis due to prolonged or 
repeated exposure has occurred. Eye contact results in ulcer- 
ation of the conjunctiva and cornea. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are included here only for information, not for first 
aid action. 

Eyes - Flush with water 

Skin - Wash with soap and water 

-'Ingestion - Administer egg white and milk and induce vomiting; 
or gastric lavage with egg white solution or 2 to 5 percent 
sodium bicarbonate. BAL (dimercapto-propanol) is an effective 
therapeutic agent. 

^General - Treat for shock and provide symptomatic and supportive 
treatment. Keep victim warm and quiet. 

Personnel Protection: Wear rubber gloves , safety goggles , and lab coat. 

Work in a fume hood. When the level of airborne dust may exceed 
safe levels , wear respirators designed specifically for mercury 
salts or self-contained respiratory equipment. Wash hands thor- 
oughly before eating or smoking. 

Spill Control and Disposal: Precipitate as mercuric sulfide by adding 

sodium bisulfite. Consider possibility of reclaiming the mercury. 

Chemical .InGompatibility : Mercuric chloride can form unsafe combinations 

with acetylene, ethyl alcohol, hypophosphoric acid, phosphine, 
sulfur, and aromatic hydrochlorides and unsaturated hydrochlorides. 


MERCUROUS CHLORIDE 


Chemical Formula: HgCl 2 

Synonyms: Mercury monochloride; mercury chloride, mild; mercury proto- 

chloride; calomel; calogreen; mild mercury chloride. 

Description: White rhombic crystals or powder which darken on exposure 

to light. Odorless. 

Toxicity: A high health hazard by inhalation, ingestion, and by absorp- 

tion through the intact skin. Overexposure can result in severe 
damage to the kidneys, liver, brain, heart, lungs and colon. 

Ingestion - It is estimated that one to two grams can be lethal. 
Low level absorption of small quantities can be cumulative in 
affect. It is an irritant and purgative. 

Inhalation - Exposure to airborne dust should not exceed a sug- 
gested limit of 0. 1 milligrams per cubic meter of air averaged 
over an 8-hour period. Acute poisoning can occur at 1.2 mg/M^ 
of air. 

Skin and Eyes - It is a skin irritant and can produce sensitiza- 
tion dermatitis. It can cause severe eye irritation. 

Treatment of Overexposure: Contact Medical Service immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are not for first aid action. 

Eyes - Flush immediately with plenty of water for at least 
15 minutes , then get prompt medical attention. 

Skin - Wash with soap and water. 

*Ingestion - Administer gastric lavage with a 5 percent solution 
of sodium formaldehyde sulfoxylate and follow with a 2 percent 
solution of sodium bicarbonate. Leave 250 ml of sodium 
formaldehyde sulfoxylate in the stomach after lavage. 

*General - Antidote with dimercaprol - additional treatment is 
supportive and symptomatic. 

Personnel Protection: Maintain good housekeeping; clean up spills im- 

mediately. Provide local exhaust ventilation or work in a fume 
hood. Wear lab coat, rubber gloves and chemical goggles. If 
vapors or powders could become airborne in excess of permissible 
limits, wear an approved respirator designed for mercury. Never 
heat in the open - only in a fume hood. 
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METHANOL 


Chemical Formula: CH^OH 

Synonyms: methyl alcohol; xvrood alcohol; wood naphtha; wood spirit; 

pyroxylic spirit; methyl hydroxide 

Description: A colorless, clear, mobile liquid with a sweet odor detect- 

able at 100 ppm to 2000 ppm. 

Fire Hazard: A moderate fire hazard; explosive range from 6 percent to 

36.5 percent in air. The flash point is 12° C (60° F). Extinguish 
with dry chemical, alcohol foam, or CO 2 . 

Toxicity: Methanol is a high toxic hazard by ingestion, and a moderate 

hazard by inhalation and’ through skin absorption. It acts as an 
irritant and a narcotic. It is a cumulative poison which forms 
formaldehyde and formic acid when metabolized. It can damage 
nerve cells, particularly the optic nerve, and produce degenerative 
changes in the kidney, liver, and heart. 

Inhalation - Exposure to airborne vapors should not exceed a 
suggested limit of 200 parts per million parts of air (ppm) 
averaged over an eight-hour work period. 1000 ppm produces 
poison symptoms, 5000 ppm results in stupor, and 50,000 ppm 
can be fatal. 

Ingestion - Two teaspoons ingested can be toxic and 2 to 8 ounces 
have resulted in death. 

Skin and Eye Contact - Methanol is irritating to the mucous mem- 
brane and can cloud the vision by eye contact. It may be ab- 
sorbed through the intact skin. It can cause dermatitis and 
conjunctivitis. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are included here for information only > not for first 
aid action. 

Eyes - Flush with water 

Skin - Wash with soap and water. Remove contaminated clothing 
and shoes , 

^Ingestion - Administer gastric lavage with 3 to 5 percent sodium 
bicarbonate, leaving some solution in the stomach after lavage. 
Follow by 50 percent ethanol in water by mouth every 3 to 
4 hours until acidosis is corrected. Treat for acidosis* Ad- 
minister oxygen and artificial respiration, as necessary. The 
literature has additional detailed treatment. 

*General - Combat shock; administer stimulants if needed. 

Personnel Protection: Wear gloves, face shield or chemical goggles, and 

lab coat. When airborne vapors cannot be maintained below safe 
levels by containment and ventilation , e. g., during spills , wear a 
self-contained breathing apparatus. 


Storage: Store in a well-ventilated area, away frora sources of ignition. 

Spill Control: Eliminate all sources of ignition and flaramables. Wash 

down the drain with large quantities of water. 

Chemical Incompatibility: Unsafe combination can form with nitric acid, 

chromic anhydride, lead perchlorate, perchloric acid, and phosphorus 
trioxide. Alcohols in general can be unsafe in contact with inorganic 
acids, aldehydes, esters, alkylene oxides, halogens, and acid 
anhydrides. 
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METHYL ACETYLENE 


Chemical Formula : CH^CCH 

Synonyms: allylene; propyne 

Description: A colorless gas 

Fire Hazard: A dangerous fire hazard when exposed to heat or flame. 

The lower explosive limit is 1.7 percent by volume in air. Ex- 
tinguish fire by stopping the flow of gas or using dry chemical, 
water spray, or CO 2 

Toxicity: Methyl acetylene is a moderate inhalation hazard which de- 

presses the central nervous system. It is also an irritant. 

Inhalation - Exposure to the gas should not exceed 1000 parts 
per million parts of air averaged over an eight-hour work 
period. Higher concentrations act as a simple anesthetic and 
lung irritant, which could produce pneumonitis. No per- 
manent effects result after exposure. 

Treatment of Overexposure: Contact Medical Services. Treatment is 

supportive and symptomatic. 

Personnel Protection: 'Wear rubber gloves. If a leak occurs , eliminate 

all sources of ignition and flammables. Keep the concentration 
below the explosive mixture range by forced ventilation. Remove 
the container to an open area and allow dissipation to the atmos- 
phere. Methyl acetylene can decompose explosively at 4.5 to 
5.6 atmospheres pressure. 

Storage: Store in a well-ventilated area away from sources of ignition 
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METHYL CHLORIDE 


Ch|£mical Formula: CH^Cl 

Synonyms: monochloromethane; chloromethane 

Description: A colorless, flammable, almost odorless (ethereal) gas with 

no distinctive warning properties; a slight odor is detectable at 
about 100 ppm. 

Fire Hazard: Dangerous when exposed to heat, sparks, or fire. Explosive 
range from 10.7 to 17.2 percent in air; flash point less than 0° C 
(32® F) . Heat of fire may produce irritating or poisonous gases. 
Cool exposed containers and extinguish small fires with dry chemical 
or CO^ and large fires with water spray or fog. 

Toxicity: Methyl chloride is highly toxic by inhalation, acting as a 

central nervous system depressant. High concentrations can cause 
convulsions, coma, and death. Lower concentrations (as low as 
500 parts per million parts of air - ppm) can produce stupor, in- 
coordination, slurred speech, and vision problems, with recurrence 
of the symptoms after evident recovery. Exposure by inhalation 
should not exceed a ceiling of 200 ppm, and 100 ppm averaged over 
an eight-hour work period - except 300 ppm for five minutes in any 
three-hour period is permissible. Persons may be exposed to high 
concentrations without being aware of the danger. The onset of 
symptoms of poisoning may be delayed. Prolonged overexposure 
causes damage to the brain, liver, kidney, bone marrow, and cardio- 
vascular system. The body metabolizes methyl chloride to methyl 
alcohol and hydrochloric acid. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: The information below is for the attention of medical per- 

sonnel and is not for first aid action. 

Hospitalize and treat for shock; administer oxygen and stimulants, 
if indicated. Combat acidosis. Further treatment is sympto- 
matic and supportive. 

Personnel Protection: Maintain air concentrations below safe levels by 

containment and ventilation. If leaks Cause concentrations above 
safe levels , wear self-contained breathing apparatus . Wear gloves , 
face-shield, and lab coat to prevent contact with the liquid. 

Storage: Store in a well-ventilated area at temperatures less than 

40° C (104° F) and no exposure to direct sunlight. 

Chemical* Incompatibility: Unsafe combinations can result from contact 

with aluminum, magnesium, potassium, sodium, and sodium-potassium 
alloy. In general, halogenated compounds form unsafe combinations 
with inorganic acids, caustics, amines, olefins, esters, and 
cyanohydrins . 
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METHYL CYMIDE 


Chemical Foraula: CH^CN 

Synonyms: acetonitrile; cyanomethane; ethane nitrile; ethyl nitrile 

Description; A colorless, limpid watery liquid with an aromatic odor 
and burning taste. The odor is detectable at about 40 ppm. 

Odor sensitivity is rapidly fatigued. 

Fire Hazard: A dangerous fire risk vi^ith a flash point of 5.5° C (42° F) 

Flammable limits, 4.4 to 16.0 percent. Vapors may travel a con- 
siderable distance to an ignition source and flash back. The 
products of decomposition are highly toxic cyanides. Extinguish 
fire with dry chemical, alcohol foam, or CO2. Water may be ineffec 
tive. 

Toxicity; Methyl cyanide is highly toxic by inhalation, ingestion, and 
by absorption through the intact skin. It has insufficient warning 
properties to prevent working in a lethal atmosphere. Once in the 
system, it hydrolyses to cyanides. 

Inhalation - Exposure to airborne vapors should net exceed 
40 parts per million parts of air (ppm) averaged over an 
eight-hour work period. The sense of smell is rapidly dulled 
and cannot be relied on as a warning. 

Skin - Contact with the skin produce dermatitis. It is rapidly 
absorbed through the skin to produce systemic poisoning. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked (*) below are for the attention of medical 

personnel and are not for first aid action. 

Eyes - Flush eyes with plenty of water for at least 15 minutes 

Skin - Wash with soap and water. Remove contaminated clothing 
and shoes 

*Ingestion - Induce vomiting. Have victim drink water or milk 
Administer 1 percent solution of sodium thiosulfate. 

*General - For systemic poisoning, administer 10 cc of 3 percent 
sodium nitrite intravenously over a two minute period, then 
50 cc of 25 percent sodium thiosulfate. Repeat at hourly 
intervals as required. 

*Further treatment is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. If airborne vapors exceed safe limits , e. g. , during a spill, 
evacuate the area and wear a self-contained breathing apparatus 
to clean up the spill 

Spill Control: Eliminate all sources of ignition and flaramables. Ab- 

sorb the liquid with vermiculite or paper towels . Evaporate to 
dryness in a fume hood. 
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Disposal: Add the material iisrith stirring to a strong alkaline solution 

of calcium hypochlorite. Maintain an excess of sodium hydroxide 
and calcium hypochlorite. Let stand for 24 hours. Flush the 
cyanate do^'m the drain with a large excess of water. Garry out 
reaction in fume hood or out-of-doors to avoid exposure to the 
chlorine that is released. 

Chemical Incompatibility; Dangerous when interacting with oleum, chloro- 
sulfonic acid, sulfuric acid, and erbium perchlorate. 
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METHYL GYCLOHEXAME 


Chemical Formula: GH-C-H^ - 

3 0 11 

Synonyms: cyclohexy line thane; hexahydro toluene; sextoneB; toluene 

hexahydride 

Description; A colorless liquid with a faint odor at 500 ppm 

Fire Hazard: A dangerous fire hazard with a flash point of -40° C 

(25° F) , and an autoignition temperature of 285° C (545° F) . The 
lower explosive limit is 1.2 percent in air. Extinguish fires 
with dry chemical, foam, or 00^. 

Toxicity: Methyl cyclohexane is moderately toxic by inhalation of the 

vapors and by ingestion of the liquid. It acts as a narcotic and 
anesthetic and in animal studies has caused kidney and liver 
damage . 

Inhalation - Exposure to the vapors should not exceed 500 parts 
per million parts of air (ppm) ; 15 ,000 ppm for one hour has 
been lethal in animal studies. 

Ingestion - Ingestion has produced circulatory collapse and 
muscular spasms in animal studies. 

Treatment of Overexposure: Contact Medical Semrices immediately. 

Eyes - Flush with water 

Skin - Wash with soap and water 

Personnel Protection: Wear rubber gloves, safety goggles or face shield 

or lab coat. 

Spill Conti'ol: Eliminate all sources of ignition and flammables. Ab- 

sorb the spill with paper towels. Evaporate to dryness in a fume 
hood. 


METHYLENE CHLORIDE 


Chemical Formula: CH^Cl^ 

Synonyms: dichlorome thane; methylene dichloride; solaesthin 

Description: A clear, colorless, volatile liquid with a sweet pene- 

trating odor detectable at about 300 parts per million parts of 
air (ppm) 

Fire Hazard: Not flammable but poisonous gases are produced when 

heated. Cool fire-exposed containers with water. 

Toxicity: Methylene chloride is highly toxic by inhalation of its 

vapors and moderately toxic by ingestion and skin absorption. It 
acts as a central nervous system depressant and narcotic and can 
be lethal in high concentrations. 

Inhalation - Exposure to the vapors should not exceed 500 ppm 
averaged over an eight-hour work period , not to exceed 
1000 ppm - except that 2000 ppm for 5 minutes in any two hours 
is permitted. At 5000 ppm detectable effects on the nervous 
system occur; lung irritation and edema also result from 
similar overexposures . 

Inges tlon - The same physical effects result from sx-^allo wing 
gram quantities. 25 grams is believed to be fatal. 

Skin and eye contact - Repeated skin contact results in dry, 
cracked skin and dermatitis. If the spilled liquid is con- 
fined by clothing, painful irritation results. Eye contact 
is irritating and painful but no injury results. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked (^) are for the attention of medical per- 

sonnel and are included here for information only, not for 
first aid action. 

Eyes - Flush with water for at least 15 minutes 

Skin - Wash with soap and water. Remove contaminated clothing, 
and shoes . 

*Ingestion and Inhalation - If ingested, administer gastric 
lavage followed by saline catharsis. Administer artificial 
respiration and oxygen therapy if necessary^ Do not admin- 
ister vasopressor drugs, e.g., epinephrine because of possible 
heart effects. Additional treatment is supportive and symp- 
tomatic. Treat burns to skin in the usual manner . 

Personnel Protection: Wear rubber gloves, chemical goggles and lab 

coat. When containment and ventilation cannot keep vapor concen- 
tration below safe levels , e, g., during clean-up of a spill, wear 
a self-contained breathing apparatus. 
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Storage: Store lii a cool, dry, we 11- ventilated area. 

Spill Control: Absorb spills with paper towels and evaporate to dryness 

in a fume hood. 

Disposal: Use approved land-fill area for disposal. 

Chemical Incompatibility: Dangerous when reacted with lithium, potassium 

ter t. -but oxide. Sodium-potassium alloy, nitrogen tetroxide, or 
liquid oxygen. 



4 , 4' -METHYLENEDIANILINE 

Chemical Formula: GH^ (CgH^NH 2) 2 

Synonyms: bis (p-aminophenyl) methane; diaminodiphenylme thane; 

dianilinomethane ; KDA; tonox; DDM 

Description: Tan flakes or lumps 

Toxicity: MDA is highly toxic by ingestion and is irritating on skin 

contact. It has been found to cause tumors of the kidney > liver, 
and uterus when administered by mouth to animals. It does not 
rapidly absorb through the intact skin. It is considered a 
moderately hazardous systemic poison producing toxic hepatitis 
and cirrhosis. Until further information is available it should 
be handled with care so that ingestion or skin contact is mini- 
mized. Dust inhalation should also be avoided. 

Personnel Protection: Wear polyvinyl alcohol, or neoprene gloves , or 

latex gloves (if changed frequently), safety glasses, and lab 
coat. Contaminated clothing should be removed, dried, and x^ashed 
in strong soap solution. 

Spill Control: Brush solids onto paper and package in cardboard con- 

tainer. Bum at an approved disposal site. Wash spill site w^ith 
strong soap solution. 

Chemical Incompatibility: Aromatic hydrocarbons in general form unsafe 

combinations with inorgaiaic acids, halogens , and molten sulfur. 
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METHYL ETHYL KETONE 


Chemical Formula: CH_COC„H„ 

3 2 D 

Synonyms: ethyl methyl ketone; MEK; 2-butanone 

Descriptions: Colorless, water-clear liquid with a sweet odor that is 

detectable at about 10 ppm 

Fire Hazard: MEK is very volatile, and is considered a dangerous fire 

hazard when exposed to heat or flame . Flash point is -6° C (22° F) ; 
explosive from 1.8 to 10 percent by volume in air. Extinguish 
fires with CO^ or dry chemical, or alcohol foam. 

Toxicity: Produces local irritation and central nervous system depres- 

sion and narcosis. The vapor is irritating to the mu cuous membrane 
and highly irritating to the eyes. 

Inhalation -- Exposure to airborne vapors should not exceed 
200 parts per million parts of air (ppm) averaged over an 
eight-hour work period. Concentrations as low as 10 ppm can 
be detected by odor, but the sense of smell is rapidly dulled 
and cannot be relied on as a warning. High concentrations 
can cause temporary liver and kidney injury and narcosis. 

Over 10,000 ppm can be hazardous to life. 

Ingestion - MEK has low toxicity effects when swallowed. 

Skin - Contact with the liquid is extremely irritating and can 
produce skin bums; lower concentrations can cause dermatitis. 
Systemic poisoning does not occur. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked (*) below are for the attention of medical 

personnel and are not for first aid action. 

Eyes - Flush eyes with plenty of water 

Skin - Wash with soap and water. Remove contaminated clothing 
and shoes . 

*Ingestion - Gastric lavage followed by saline catharsis. 

Inhalation - Administer artificial respiration and oxygen if 
necessary. 

^General - Subsequent treatment is supportive and symptomatic. 

Personnel Protection; Wear rubber gloves , chemical goggles or face 

shield, and lab coat. Use in laboratory fume hood. When adequate 
vapor control is not possible, e.g., spills, wear self-contained 
breathing apparatus or appropriate chemical cartridge respirator. 

Storage: Store in cool location in tightly closed container. 

Spill Control: Eliminate any sources of ignition. Absorb spill on 

paper towels and evaporate to dryness in a fume hood. 
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Disposal: May be buraed in not more than 500 ml portions at an approved 

disposal si to, 

Chemical Incompatibility; In general, ketones can form unsafe combina- 
tions v^ith inorganic acids, caustics, amines, ammonia, and halogens. 



METHYL HYDMZINE 


Chemical Formula: CH^NHNH^ 

Synonyms: monoraefchyl h^rdrazine; MMtl 

Description: A clear, colorless liquid with an ammonium-like odor 

Fire Hazard: A dangerous fire hazard with a flash point of 16“ C 

(6l° F) and flammable limits from 2.5 to 92 percent by volxime in 
air. May ignite spontaneously in air vMien in contact with pourous 
materials, e. g., earth, asbestos, wood, or cloth or with metal 
oxides. Extinguish fire by flooding with water. For small fires 
use dry cliemical, CO.^, or alcohol foam. 

Toxicity: Methyl hydrazine is very toxic by inhalation of the vapors, 

by ingestion, and by absorption through the skin. As a systemic 
poison it attacks the liver aiid the red blood cells, causing 
oxygen starvation. In high concentrations it stlraulates the 
central nervous system and can cause convulsions which in extreme 
cases are fatal. 

Inhalation - Exposur'e to the airborne vapors should not exceed 
a suggested limit of 350 mlcrogrojns of vapor per cubic meter 
of air. 

Skin and eye coiTtact - Inflammation and swelling may occur fol- 
lowing contact with the liquid or its vapors. Liquid is 
corrosive. 

Treatment of Overexposure; Contact Medical Services immediately. 

Eyes - Flush inmiediately with plenty of water. 

Skin - Flush Immediately with large amounts of water and follow 
with a thorough washing with soap and water. Remove con- 
taminated clothing at once. 

Inhalation - Remove to fresh air. Administer artificial res- 
piration if necessary. 

Personnel Frotectlon; Wear full protective clothing, If ventilation 
and containment does not maintain airhorne vapors below safe 
levels, e.g., during clean-up of a spill, wear self-contained 
breathing apparatus. 

Storage: Outside or detached storage is preferred. Inside storage 

should be in a flammable liquids cabinet. Separate MMH from 
oxidizing materials. Provide water for flushing spills or leaks. 

Spill Control: Eliminate all sources of ignition and fiammables. 

Deluge the spill areas with large quantities of water and flush, 
to dilute the mixture, to a catch basin. Neutralize with dilute 
sulfuric acid and flush to drain with plenty of water. 



Disposal: Neutralize the solution with excess hydrogen peroxide (50-50). 

Dispose to the drain with excess water. 

Chemical Incompatibility: Spontaneous ignition can occur with oxidants, 

e.g., hydrogen peroxide or nitric acid. 


METHYL ISOBDTYL KETONE 

Chemical Formula: CH2C0-CH2CH(CH2)2 

Synonyms: 2-pentanone, 4-methyl hexone; isopropyl acetone; 4 methyl 

2-pentanone; MIK; MIBK; hexone; isobutyl methyl ketone 

Description: A water-clear liquid with a sweet, pleasant odor detect- 

able at less than 100 ppm. 

Fire Hazard: MIK is considered a dangerous fire hazard when exposed to 

heat or flame. The flash point is 23“ C (73° F) , the explosive 
limits are 1.4 to 7.5 percent by volume in air. Extinguish fire 
with dry chemical, alcohol foam, or GO^. Water may be ineffective. 

Toxicity: MIK is moderately toxic by skin contact, inhalation, or in- 

gestion. High doses can act as a narcotic and cause death. 

Inhalation - Exposure to airborne vapors should not exceed a 
suggested limit of 100 parts per million parts of air (ppm) 
averaged over an eight hour work period. Concentrations less 
than 100 ppm can be detected by odor. The odor does not 
become objectionable to most people below 200 ppm; 400 ppm 
is irritating to the eyes, nose, and throat. Injuries and 
fatalities are reported for exposures to high concentrations . 

Ingestion - Serious systemic poisoning can result from swallow- 
ing MIK. It is thought that less than 50 grams can be fatal. 

Skin and Eye Contact - MIK is not absorbed into the body through 
intact skin. It acts as an irritant by defatting the skin. 

It is painfully irritating when splashed in the eye. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked (*) below are for the attention of medical 

personnel and ate not for first aid action. 

Eyes - Flush the eyes with plenty of water. 

Skin - Wash with soap and water. Remove contaminated clothing 
and shoes . 

*Ingestion - Administer gastric lavage or emesis followed by 
catharsis . 

^Inhalation - Administer artificial respiration and oxygen as 
necessary. 

Personnel Protection: Wear rubber gloves , chemical goggles , and face 

shield.- When containment and ventilation are not sufficient to 
maintain vapor levels within safe concentrations, e.g., during a 
spill, wear self-contained breathing apparatus. 

Storage: Store in a cool, dark, well-ventilated area. Isolate from 

other chemicals. Seal to avoid lealcage. 
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Spill Control: Eliminate all sources of Ignition and flamraables. Ab- 

sorb liquid on paper towels. Evaporate to dryness in a fume hood. 

Chemical Incompatibility: MIK can ignite when in contact with potassium 

tert.-butoxide. Ketones in general form unsafe combinations with 
inorganic acids, caustics, amines, aldehydes, ammonia, and halogens 


N-METHYL-P-TOLUENE SULEONATE 


Chemical Formula: CH„C.H, SO„Cfl„ 

3 6 4 3 3 

Description: White, damp crystals 

Toxicity: Highly toxic by inhalation and highly irritating upon con- 

tact; a strong irritant to the eyes and skin. Skin contact can 
produce large painless blisters several hours after contact which 
result in pigmentation. Skin sensitization also occurs. 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Flush with plenty of xvater for at least 15 minutes 
Skin - Wash thoroughly with spap and water 

Personnel Protection: Wear rubber gloves, chemical goggles, and lab 

coat. If ventilation and containment cannot keep vapor levels 
within safe limits, e.g. , during clean-up of a spill, xxrear a self- 
contained breathing apparatus. 

Spill Control: Eliminate all sources of ignition and flammables. 

Sweep onto paper and package in a cardboard container. Burn at an 
approved disposal area. 


NAPHTHALENE 


Chemical Formula: C.„Hq 

XU o 

Synonyms; naphthalin; tar camphor; moth flakes; white tar; naphthine 

Description: White, crystalline, volatile flakes with a strong coal- 

tar or mothball odor. Odor can be detected at less than one part 
of vapor per million parts of air (ppm). Combustible, with a flash 
point of 80° C (174° F) ; explosive range is 0.9 to 5.9 percent in 
air. 

Fire Hazard: When heated, this solid gives off flammable vapors which 

can form explosive mixtures with air. Flash point is 79° C 
(174° F). Extinguish fire with water, CO2, dry chemical, or foam. 

Toxicity: Toxic by ingestion, inhalation, and possibly by absorption 

through the skin. Poisoning can cause anemia, kidney damage, eye 
injury and respiratory failure. It is irritating to any tissues 
contacted. 

Inhalation - Exposure to airborne vapors should not exceed 

10 ppm averaged over an eight-hour work period. High concen- 
trations can cause eye opacities, anemia, and systemic poi- 
soning. 

Skin contact - Skin sensitization may result in severe derma- 
titis. Remove contaminated clothing and shoes. 

Eye contact - Eye irritation, lens opacities, optical neuritis, 
conjunctivitis and corneal injury are all possible from eye 
contact. 

Ingestion - The lethal dose is estimated to be from 5 to 15 
grams . 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are not for first aid action. 

Eyes - Flush with running water for at least 15 minutes; refer 
to ophthalmologist. 

Skin contact - Flush with copious amounts of cold water and 
wash with soap and water. 

*Ingestion- Administer gastric lavage with large amounts of 
warm water. Follow by saline catharsis, e.g., 15-30 grams 
of sodium sulfate. Follow with demulcents, e.g. , milk or 
egg white. Avoid oils. 

*General - Administer artificial respiration and oxygen, if 
necessary; follow kidney function and maintain alkaline 
urine. Force fluids. Transfuse blood if blood damage re- 
quires it. Further treatment is supportive and symptomatic» 



Personnel Protection: Wear rubber gloves, chemical goggles, and if ven- 

tilation does not keep vapor concentration below safe levels, an 
appropriate chemical cartridge respirator. Launder contaminated 
clothing before re-using. 

Storage: Store in a cool place away from sources of heat and oxidizing 

agents. 

Spill Control: Eliminate all sources of ignition and flanunables. Sweep 

onto paper and place in a cardboard container. Burn at an approved 
disposal site. 

Chemical Incompatibility: The reaction with chromic anhydride can be 

violent. In general, aromatic hydrocarbons can form unsafe combin- 
ations with inorganic acids, halogens, and molten sulfur. 



NICKEL 



Synonyms: Nickel sponge; Raney nickel 

Description: Lustrous, hard, ductile, silvery metal 

Toxicity: Nickel dust is recognized to produce cancer of the nasal 

sinuses and the respiratory system after prolonged, excessive ex- 
posure. Inhalation can also produce systemic poisoning affecting 
the respiratory system, the intestinal tract, the blood vessels, 
and result in decreased resistance to infection. Exposure to 
airborne concentrations of the dust should not exceed 1 milligram 
per cubic meter of air. Exposure to the skin can result in 
dermatitis or "nickel itch", with redness, blisters, and ulcera- 
tion. The insoluble oxide and sulfide have also produced cancer 
in animal tests. 

Inhalation - Exposure to airborne dust should not exceed one 
milligram per cubic meter of air averaged over an eight-hour 
work period. 

Personnel Protection: Wear heavy gloves, safety glasses, and lab coat 

when working with dusts, powders, and fine cuttings. If local 
ventilatioii is not adequate to keep dust levels within safe levels, 
wear an approved mechanical filter respirator. 

Disposal: Dispose of at an approved land-fill. 




NICKEL OXIDE 


Chemical Formula: NiO 

Synonyms: bunsenite; green nickel oxide; nickel monoxide; nickel 

protoxide 

Description: A cubic, green-black crystal 

Toxicity: Nickel oxide is recognized to produce cancer of the lungs 

and nasopharynx after prolonged, excessive exposure. It is toxic 
by inhalation and ingestion, 

Inhalation - Exposure to airborne dust of nickel oxide should 
not exceed a recommended limit of 1. 3 milligrams per cubic 
meter of air, averaged over an eight-hour work period. 
Overexposure can cause damage to lungs, pulmonary edema, and 
damage to kidney and blood vessels. 

Ingestion - It is a slight toxic hazard when swallowed, gener- 
ally acting as an emetic. 

Skin and eye contact - Exposure to the skin can result in der- 
matitis or "Nickel itch" which is a result of skin sensitiza- 
tion. Contact with eyes is generally not a problem. 

Treatment of Overexposure: Contact Medical Services 

NOTE: Sections below marked (*) are for the attention of medical 

personnel, and are included here for information only, not 
for first aid action. 

Eyes - Flush X'jith running water 

Skin - Wash with soap and water 
>^lxihalation - Administer oxygen if pulmonary edema is present. 
*Ingestion - Administer gastric lavage 
*Further treatment is symptomatic and supportive. 
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NICKEL SULFATE 


Chemical Formula: NiSO^ 

Synonyms: Nickelous sulfate 

Description: Cubic yellow or pale green crystals; odorless 

Toxicity: Nickel compounds are considered slightly toxic but not gener- 

ally a systemic poison. 

Inhalation - A low level of toxicity is presented by inhalation. 
Exposure to airborne dusts should not exceed 1 milligram of 
NiS 04 per cubic meter of air averaged over an eight-hour work 
period. 

Ingestion - Swallowing a toxic quantity or prolonged ingestion 
can result in damage to the liver and heart. Nickel salts act 
as an emetic. 

Skin - Skin contact can cause eczema, dermatitis, and allergic 
reactions (nickel itch). 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Flush with x^ater for 15 minutes 

Skin - Nash xxrith soap and xi^ater. Remove contaminated clothing 
and shoes. 

Inhalation or ingestion - Medical treatment that is supportive 
and symptomatic. 

Personnel Protection: Wear rubber gloves, safety glasses, and lab coat. 

Spill Control: Cover solutiDns XNrith soda ash, mix and scoop into a 

beaker of xcater. Neutralize x«.th 6M-HC1 and xrash doxra drain x^ith 
excess x^ater. Collect solid spills in a beaker. Dissolve in a 
large amount of x^ater. Add soda ash, mix, and treat as above. 


NITRIC ACID 


Chemical Formula: HNO^ 

Synonyms: aqua fortis; hydrogen nitrate; azotic acid; engraver's acid 

Description: A clear, colorless to light broum, fuming, suffocating 

liquid with acrid odor; turns yellow to yellow-brown upon exposure 
to light. 

Fire Hazard: Non-combuStible, but dangerously reactive with many 

materials, and can cause fires. Fight fires with water. 

Toxicity: A high health hazard through exposure by contact, ingestion 

or inhalation. Extremely irritating and caustic as a liquid, 
vapor, or fume upon any tissue contacted. 

Inhalation - Extremely irritating to the nose, throat, and lungs 
when the vapors are inhaled. Exposure to air'borne vapors 
should not exceed two parts per million parts of air averaged 
over an eight-hour work period. 

Ingestion - Tissue destruction, pain, and gastrointestinal dis- 
tress leading to perforation of the stomach can result. 

Skin and Eye Contact - Dangerous to the eyes. Skin irritation 
and ulceration can occur. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE; Sections below marked (*) are for the attention of medical 
personnel, and are included for information only, not for 
first aid action. 

Eyes - Flush with plenty of water for at least 15 minutes. 

Get medical attention. 

Skin - Wash with soap and water or with a 5 percent solution of 
sodium bicarbonate. Remove contaminated clothing and shoes. 

*Treat burns with wet dressings of saturated solution of sodium 
thiosulfate. 

*lngestion - Avoid lavage or emetics. Administer, by mouth, 
diluents such as v^ater and neutralizer such as calcium 
hydroxide or aluminum hydroxide. As hecessary, treat for 
shock, and administer oxygen and morphine. Other treatment 
Is supportive and symptomatic. 

Personnel Protect ion: Wear rubber gloves, chemical goggles, and lab 

coat. Haiadle in well-ventilated area. If vapors may exceed safe 
concentrations, e.g. , during clean-up of a spill, wear a self- 
contained breathing apparatus. 

Spill Control: Cover contaminated surface with sodium bicarbonate or a 

soda ash-slaked lime mixture (50-50) . Mix and add water if neces- 
sary to form a slurry. Scoop up the slurry and wash down the 
drain x^ith excess water. Wash spill site Xvrith soda ash solution. 



Chemical Incompatibility: Very powerful oxidizing agent. Never use to 

clean out alcoholic or other organic wastes. Keep separate from 
metallic powders, carbides, hydrogen sulfide, and turpentine. 

Forms dangerous combinations xvith acetic acid, acetic anhydride, 
acrolein, ammonia, caustics, aniline , arsine , cresol, cyanides, 
ketones, chromic acid, halogens, hydrazine, hydrogen peroxide, 
hydrocyanic acid, ketones, nitrobenzene, oleum, phosphine, stibine, 
terpenes, thiocyanates, toluene, vinyl acetate, and vinylidene 
chloride, among many others. 
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NITRIC OXIDE 


Chemical Eormula: NO 

Synonyms: mononitrogen monoxide; nitrogen monoxide 

Description; A colorless gas which in air quickly oxidizes to NO^,, a 
reddish-brown gas. Noncombustible, but supports combustion. 

Toxicity; A highly toxic inhalation hazard. It forms acid when it 

contacts the moisture deep in the lungs. High concentrations are 
irritating but lower, still hazardous concentrations do not give 
initial discomfort. When heated to decomposition it emits highly 
toxic fumes. 

Exposure should not exceed 25 parts per million parts of air (ppm) 
averaged over an eight-hour work period. 60-100 ppm causes irri-^ 
tation of nose and throat; 100-150 ppm is dangerous for short ex- 
posures; 200-700 ppm is fatal after very short exposure, producing 
lung damage, central nervous system depressioti, paralysis, con- 
vulsions, and death. Prolonged exposure to lower concentrations 
produces lung damage and corrosion of the teeth. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE;, This information is primarily for the attention of medical 
personnel and is not to be considered as first aid action. 

Immediately after exposure, remove to fresh air, breathe as hard 
and fast as possible to clear the lungs. Close observation and 
bed rest is required for 24-48 hours. Keep the victim Vvrarm; 
oxygen therapy is advisable; administer sedation to diminish 
anxiety. Further detailed treatment is well detailed in the 
literature . 

Personnel Protection; Work should be don.e within a fume hood or in an 
open area out-of-doors when practical. Othervvfise main taiia the 
concentration in the work area to levels below the threshold limit 
- by ventilation and enclosure., , 

Leak Control; Wear self-contained breathing apparatus; long rubber 

gloves, and lab Coat. Allow the leaking gas to flow into a mixed 
solution of caustic soda and slaked lime. Place contaiiier in 
fume hood. 

Chemical Incompatibility : Forms dangerous combinations v^-ith aiuminum, 

boron,, carbon disulfide, chlorine monoxide, chromium, fluorine, 
fuels, nitrogen trichloride, ozone, phosphine, phosphorus, 
rubidium carbide, sodium monoxide, UDMl, and uranium. 
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NITROBENZENE 


Chemical Formula: C^HcNO„ , 

• 6 5 2 

Synonyms: nitrobenzol; oil of mirbane; essence of mirbane; mirbane oil; 

nigrosine spirit, soluble B; essence of myrbane; C.I. Solvent 
Black 5 

Description: Almost water white turning to yellow or greenish-yellow 

crystals or yellow to brown, oily liquid. Has an almond odor. 

Fire Hazard: Combustible; flash point is 88° C (190° F) explosive 

limits range from 1.8 percent. Emits toxic gases when heated. 
Extinguish fires with water spray, dry chemical, foam, or CO2. 

Toxicity: Highly toxic; fatal amounts may be absorbed through the skin, 

by inhalation, or ingestion. It depresses the central nervous sys- 
tem and heart muscle; it causes cyanosis due to formation of 
methemoglobin in the blood; it affects the function of the spleen, 
liver , and kidneys . , 

Inhalation - Exposure to airborne vapors should not exceed one 
part of vapor per million parts of air (ppm) averaged over 
an eight-hour work period. Inhalation of high concentrations 
may prove rapidly fatal. . 

Ingestion - Poison symptoms by ingestion may be delayed several 
hours. One to five grams is capable of producing death. 

Skin contact - A large area of the body in contact with the 
liquid can be fatal almost immediately. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections below marked (*) are for the attention of medical 

personnel, and are included for Information only, not for 
first aid action. 

Eyes - Immediately flush with large amounts of water. 

Skin - Immediately remove contaminated clothing, flush skin 
with large quantities of water, and wash with soap and water. 
Include hair, under nails, and ear canals. Rinse well. 

*Ingestion - Administer gastric lavage followed by saline 
catharsis . 

''General - Keep warm and in rest. Administer no acetanilide or 
alcohol. Follow methemoglobinemia condition and administer 
blood transfusions if necessary. Additional treatment is 
supportive and symptomatic, particularly for central nervous 
system collapse and shock. 

Personnel Protection: Processes should be enclosed where possible j 

e. g,, fume hood, and compressed air or vacuum used for filling 
or emptying recep tides. Where concentration of vapors cannot be 
kept below safe levels, e.g. , during clean-up of a spill, wear 
self-contained breathing apparatus. Wear butyl rubber gloves , 
lab coat, and chemical goggles. 


Spill Control: Absorb liquid spills with paper towels or vermiculite, 

Allow to evaporate to dryness in a fume hood. Sweep solids into 
cardboard container and burn at an approved disposal site. Wash 
the spill site thoroughly with strong soap solution. 

Chemical Incompatibility: Can form dangerous combinations with aluminum 

chloride and phenol, with aniline and glycerine, with nitric acid, 
nitrogen tetroxide, or silver perchlorate. 



DTITROGEN DIOXIDE 


Chemical Formula: NO^; ^20^ 

Synonyms; nitrogen peroxide; nitrogen tetroxide; nitrito 

Description; A dark red-broiira. gas (N0„) . A yellow or colorless solid 

Fire Hazard: Noncombustible, but strong oxidizing agent. May cause 

fire in contact with clothing or other combustibles. 

loxicity: A highly toxic inhalation hazard. They form acids when in 

contact with the moisture deep in the luiigs. High concentrations 
are irritating but lower still hazardous concentrations do not give 
initial discomfort. On toxic overexposure there may be no discom- 
fort until 5 to 72 hours later. Lethal quantities can be inhaled 
without serious discomfort. 

Exposure should not exceed 5 parts gas per million parts of air 
(ppm) averaged over an eight-hour work period. 10-20 ppm is ir- 
ritating to the eyes; 100 ppm is visible in air; 100 ppm for 
30 minutes can be dangerous; 200-700 ppm can be rapidly fatal 
after short exposure. Lung damage can result in air hunger, 
Cyanosis, loss of consciousness, and death due to pulmonary fail- 
ure. Recovery period may be accompanied by pneumonia, and em- 
ph^J-sema. Eye Injury includes edema of eyelids and ulceration of 
cornea. Prolonged exposure to low concentrations may produce 
chrotiic cough, lung irritation, corrosion of the teeth, and 
ulceration of mouth and nose. 

Treatment of Overexposure: Contact Medical Services immediately. This 

informa,tiQn is primarily for the atteiTtion of medical personnel 
and is not to be considered action for first aid. 

Immediately after exposure and removal to fresh air, breathe as 
hard and fast as possible to clear the lungs. Complete bed rest 
for 24-48 hours with close hourly observatioii. of vital signs. 

Keep the victim warm; oxygen therapy; sedation to diminish anxiety. 
Further detailed treatment is well covered in the literature. 

Personnel Protection: Maintain gas concentrations belov<r safe levels by 

ventilation and containment. If work must be done in high con- 
centrations , e.g. , handling a leaking container, wear chemical 
goggles, self-contained breathing apparatus, rubber gloves , 
and lab coat , , 

Leak Control: Allow the leak to flow into a iuixed solution of caustic- 
soda and slaked lime. If possible keep in a fume hood until 
cylinder is emptied. , 
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Chemical Incompatibility: Can form dangerous combinations with cyclo- 

hexane, fluorine, and formaldehyde. 


NITROMEXHANE 


Chemical Formula: CH^NO^ 

Synonjun: nitrocarbol 

Description: A colorless, transparent, oily liquid with a moderately 

strong, disagreeable odor detectable at 100 ppm. 

Fire Hazard: A dangerous fire and explosion hazard with a flash point 

of 35“ C (95“ F) and autoignition temperature of 418“ C (785“ F) . 

The lower explosive limit is 7.3 percent in air. Extinguish fire 
with water, foam, dry chemical, or COg. Cool heat-exposed con- 
tainers with water, and continue to cool after fire is extinguished. 
Fight fii'e from a distance. 

Toxicity: Nitr-omethane is moderately to highly toxic by inhalation, 

ingestion, and skin contact. Products of decomposition are also 
toxic. 

Inhalation - Exposure to the vapors should not exceed 100 parts 
per million parts of air (ppm) averaged over an eight-hour 
work period. It is irritating to the nose and throat at 
200 ppm. Higher concentrations can lead to iiarcosis and 
death. 

Ingestion- Systemic poisoning produces nervous system upset 
and damage to the liver and kidneys. 

Skin and eye contact - It is mildly irritating to the slcin and 
e 3 ’-es. It is not absorbed into the body through the skin. 

There is generallj’- no allergic response. 

Treatment of Overexposure: Contact Medical Services inmiediately. 

NOTE: Sections marked (*) are for the attention of medical per- 

sonnel and are included here for information onl^’’, not for 
first aid action. 

Eyes - Flush eyes with plenty of water- 
skin - Wash with soap and water. Remove contaminated clothiirg 
inmiediately . Do not wear until laundered. 

5'Ingestion - Induce vomiting and follow with gastric lavage, : 
^General - Admiirister artificial respiration and . 0 X 3 ’gen if 

necessary. Further treatment is supportive and symptomatic. 

Personnel Protection: Wear neoprene gloveS-, lab coat, and chemical ■ 

goggles. Provide good ventilation or maintain vapof; level belov>r 
safe limits , by coat ainmexrt . If vapors cannot be maintained below 
these levels e.g, , during clean-up of a spill, wear self-contained 
breathing apparatus. Respirators containing activated charcoal or 
Hopcalite catalyse should not be used. 

Storage: Store in an isolated outdoor storage facility^. 
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Spill Control: Eliminate all sources of ignition. Cover spill with 

soda ash. Mix and spray with water. Scoop into a bucket of water. 
Let stand for two hours. Neutralize with 6M-HC1 and a large excess 
of water. Wash spill site with soap solution. 

Chemical Incompatibility: Aniline, ethylene diamine, and similar 

alkaline materials increase the explosion hazard to shock potential. 
Amines plus hea\^ metal oxides form fulminates. Dry or highly con- 
centrated alkalies form salts which decompose explosively if heated 
or subjected to shock in the dry state. Nitrolic acids are formed 
when nitromethane reacts with nitrous acid; its salts are explosive 
when dry. Nitromethane also forms unsafe combinations with calcium 
hydroxide, calcium hypochlorite, hexamethylbenzene , hydrocarbons, 
and organic amines. 




3-NITROSTYRENE 


Synonyms: nitrophenylethylene ; B.N.S.; nitrostyrolene 

Description: A colorless liquid 

Fire Hazard: A moderate fire and explosion hazard by spontaneous 

chemical reaction* Toxic fiimes are emitted when heated to de- 
composition. 

Toxicity: Nitrostyrene is moderately toxic by ingestion and inhalation 

Large amounts, when ingested, can produce ser^ious and even fatal 
results. It also acts as an irritant to the skin and eyes. 

Nitrostyrene has been implicated in increased cancer incidence. 

Personnel Protection: Wear rubber gloves, face shield or chemical 

goggles, and lab coat. 

Spill Control: Eliminate all sources of ignition and f lammables . Ab- 

sorb on paper towels and evaporate to dryness in a fume hood. 
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OCTADECYLAMINE 


Chemical Formula: CH 2 (CH 2 )^yNH 2 

Description: liquid; insoluble in water 

Toxicity: Local irritant for eyes, skin, and mucous membrane. Repeated 

exposure may produce sensitivity reaction. 

Ingestion by animals results in weight loss and damage to the liver 
and gastrointestinal tract. 

Inhalation produces degeneration of the central nervous system in 
animals at a concentration of 0.005 mg of vapor per liter of air. 

Treatment of Overexposure: Contact Medical Services immediately. Not 

much is known about the toxicity of octadecylamine except in 
laboratory animals. 

Eyes - Flush with water 

Skin - Wash with soap and water 

Inhalation or ingestion - Treatment is symptomatic and suppor- 
tive. 

Personnel Protection: Wear butyl rubber gloves , face shield, and lab 

coat. 

Spill Control: Cover spill with sodium bisulfate. Spray with water and 

wash into the drain with a large excess of water. 

Chemical Incompatibility: Amines in general form unsafe combinations 

with inorganic acids, organic acids, halogenated compounds , alde- 
hydes, ketones, esters, phenols, cyanohydrins, nitriles , and acid 
anhydrides . 
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OXALATE SALTS 


Chemical Formula: -C„0, 

2 4 

Description: Generally white, or transparent, crystals 

Toxicity: The oxalate salts, e.g., sodium or potassium oxalate, pre- 

sent a high toxic hazard since they are severe corrosives. In 
addition, as systemic poisons they can damage the kidneys severely 
and , by removing body fluid calcium, cause cardiac failure. They 
also deprive the body of haemoglobin necessary for oxygen use. 

Skin and eye contact - The oxalates are irritating to the eyes 
and skin on contact- 

Ingestion - Swallowing less than one ounce can be lethal. The 
corrosive action can cause death by gastroenteritis and 
shock. 

Treatment of Overexposure: Contact Medical Services immediately. 

■NOTE; Sections below marked (*) are for the attention of medical 
personnel and are included here for information only, not 
for first aid action. 

Eyes - Flush with running water 

Skin - Wash Xi^ith soap and water 

*Ingestion — Immediately administer gastric lavage using a dilute 
solution of any soluble calcium, e.g., lime x<rater, or even 
milk. Gastric lavage is contraindicated if severe injury of 
mucosa is evident. Administer 10-20 ml. of 10 percent calcium 
glutamate slowly by I.V. - may have to repeat frequently. 

‘‘Administer morphine for pain, if necessary. (Additional specific 
treatment is available in the literature.) 

Personnel Protection: Wear rubber gloves , lab coat, and chemical goggles 

If dust could become airborne, e.g., during clean-up of a spill, 
wear the appropriate mechanical filter respirator. 

Disposal: React the material with excess KMnO^ in hot aqueous solution 
(>60° C) in an acid solution, e.g. , dilute H 2 SO 4 . Or add Soluble 
calcium salt, e.g. , CaGl 2 solution to the oxalate solution. The 
precipitate may be safely washed away. 
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OXALIC ACID CRYSTALS 


Chemical Formula: HOOCCOOH* 2 H 2 O 

Synonym: ethanedioic acid 

Description: Transparent colorless crystals; odorless 

Fire Hazard: Combustible below 102° C (215° F). With heat decomposes 

v^ith emission of carbon monoxide and formic acid. Extinguish 
fires with water spray, dry chemical, alcohol foam, or CO^. 

Toxicity: Highly toxic by inhalation, skin absorption, and ingestion. 

As a systemic poison it depresses the central nervous system, dis- 
turbs heart action, and causes injuries to the kidneys . As a 
severe corrosive agent it is strongly irritating to tissues it 
contacts . Ingestion can result in death due to tissue damage and 
shock. 

Inhalation - Exposure to airborne dust or vapors should not 
exceed one milligram per cubic meter of air averaged over an 
eight-hour work period; highly irritating to the upper res- 
piratory tract and capable of producing ulceration of the 
nose and throat. 

Ingestion - The average lethal dose is estimated to be from 15 
to 30 granis. Systemic poisoning may exhibit itself in a 
bluish hue to the skin and yellow, brittle nails. 

Skin and eye contact - Overexposure can cause gangrenous ulcer- 
ation of the skin; eye contact can cause corneal damage and 
conjunctivitis. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with are for the attention of medicel 

personnel and are not first aid actions. 

Eyes - Immediately flush with plenty of water 

Skin - Immediately wash with soap and water. Remove contaminated 
clothing and shoes. 

* Ingest ion - Administer , by mouth, a dilute solution of any 
soluble calcium salt, e.g. , lime water or milk; follox^ed by 
gastric lavage with lime water if no mucosal damage is evi- 
dent. Follow with milk of magnesium. Further detailed 
treatment is set forth in the open literature. Do not induce 
vomiting. 

Eersonnel Protection: Wear rubber gloves , chemical goggles and lab 

coat, If ventilation can not maintain dust concentrations below 
safe levels, e.g,, in cleaning up a spill, wear the appropriate 
chemical cartridge respirator. 
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Spill Control; Cover the spill with soda ash or sodium bicarbonate. Mix 
and add water if necessary. Scoop up the slurry and neutralize in a 
beaker with 6M NH4OH or 6M HCl as required. Wash this waste down 
the drain x^ith an excess of x^ater. Wash the spill site x^rith soda ash 
solution. 

Disposal: May be dissolved in a flammable solvent and burned at an approved 

disposal site. 

Chemical Incompatibility: Oxalic acid can form dangerous combinations with 

furfuryl alcohol, silver, sodium, mercury, chlorite, and sodium 
hypochlorite. Reacts explosively X\rith strong oxidizing materials. 


OZONE 


Chemical Formula; 0^ 

SyiTOtiyms ; triatomic oxygen 

Description: Colorless to bluish gas with a sulfur-like pungent smell 

detectable at 0,1 ppm. 

Fire Hazard: Dangerous, by chemical reaction with reducing agents or 

combustibles. Concentrations greater than 25 percent can cause 
explosive Combustion. 

Toxicity: The most important effect is by inhalation, with a strong 

irritation of the upper respiratory tract, mucous membrane, and 
deep lung injury. Ozone to be effective as a bactericide or 
deodorizer must be present in concentrations far greater than 
can be safely tolerated by man. Ozone in excess can produce 
damage to chromosome structures in cells. Exposure should not 
exceed 0,1 parts pet million parts of air (ppm) averaged over an 
eight-hour work period. One ppm produces cough and serious 
fatiguej 5-10 ppm produces general body pain, stupefaction and 
accelerated pulse; 50 ppm for 30 minutes has produced fatal re- 
sults due to lung damage. Ozone does not have the life- 
sustaining properties of oxygen. 

Treatment of Overexposure: Contact Medical Services immediately. Ad- 

minister oxygen and artificial respiration if necessary, Qbsei've 
for symptoms of lung edema. 

Personnel Protection: Where release of ozone to the work environment 

may exceed saj’e limits, e. g., a leaking container, evacuate the 
area and wear a self-contained breathing apparatus to handle the 
container. Place the leaking container in a fume hood or in an 
open area until the container is empty, 

Chemical Incomp . tib ill ty; Ozone forms dangerous combinations with 
aniline, beiizene, bromine, diethyl ether, dinitrogen pentoxide, 
ethylene, hydrogen bromide, hydrogen iodide, nitric oxide, 
nitrogen dioxide, nitrogen trichloride , nitr'ogen triiodide, 
nitroglycerin, stibine, and organic matter. 


PERCHLORIC- ACID 


Chemical Formula: HCIO, 

4 

Synonyms: perchloric acid dihydrate; Fraude’s Reagent; dioxonium 

perchlorate; hydronium perchlorate 

Description: A clear, colorless, odorless, fuming, unstable liquid 

Fire Hazard: A moderate fire hazard. When heated, shocked, or exposed 
to certain chemicals can emit highly toxic fumes of chlorides. 
Extinguish fires with water spray. If organic materials are 
present an explosion may occur. 

Toxicity: A high health hazard by ingestion, inhalation, and by con- 

tact, Acts as an irritant and, in some instances, as a sensi- 
tizer. 

Inhalation - Perchloric acid is highly irritating to the lungs 
and respiratory tract when the vapors are inhaled. 

Ingestion - Burns to the upper ■ gastrointestinal tract can occur. 
As little as one milliliter has been fatal. 

Skin and eyes - Contact with the eyes can result in corneal 
damage; contact with the skin can result in corrosive burns 
from as little as four milliliters of liquid. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTEi Sections marked (*) are for the attention of medical per- 
sonnel, and are included here for information only, not 
for first aid. 

Eyes - Flush with water for at least fifteen minutes before 
seeking medical aid 

Skin - Wash with soap and water : 

*Treat skin burns as for any other burn 

^Ingestion - Administer gastric lavage with 5 percent solution 
of sodium bicarbonate followed by instillation of aluminum 
hydroxide gel. Caution: gases will be generated. 

^General - Administer Oxygen _ for respiratory difficulties as in- 
dicated. Further treatment is supportive and symptomatic. 

Personnel Protection: Wear rubber gloves , face shield, and lab coat. 

If containment and ventilation does not keep vapor concentrations 
in the work area below safe levels , e, g. , during clean-up of a 
spill, wear a self-contained breathing apparatus. 

Storage: Use a reagent bottle in a maximum 1-lb glass-stoppered glass 

bottle kept in a heavy glass tray of larger capacity. Store 
separated from combustible materials, organic materials , strong 
dehydrating agents , and oxidizing and reducing agents. Do not 
permit to freeze (-20° C) . In anhydrous form it can decompose 
explosively and spontaneously. 
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Spill Control: Cover the spill with a reducer (hypo, a busulfite, or a 

ferrous salt), but not carbon, sulfur, or strong reducing agents. 
Mix well and spray with water. A sulfite or a ferrous salt will 
require addition of some 3 M-H 2 SO^ to promote rapid reduction. 

Scoop the slurry into a container of water and neutralize with soda 
ash. Wash down the drain with excess water. Wash the spill site 
with a soap solution containing some reducer. 

Disposal: Dispose of unwanted supplies by mixing with at least ten 

times its volume of water in a glass or porcelain vessel, neutral- 
ize with Na2C04 and flush down an outside drain or at an approved 
disposal pit with additional water. 

Chemical Incompatibility: Strong dehydrating agents may convert the 

solution to anhydrous acid which decomposes at ordinary tempera- 
tures and explodes on contact with most organic materials. It can 
form dangerous combinations with acetic acid, acetic anhydride, 
alcohols, antimony compounds, bismuth, organic materials , dibutyl 
sulfoxide, diethyl ether, fluorine, glycols, ketones, hydrionic 
acid, hydrogen, HCl, hypophosphites , nitrosophenol, sodium iodide , 
sulfoxides, and sulfur trioxide. 


PHENANTHRENE 


Chemical Eormula: (CgH^CH)2 

Description: Colorless, solid or monoclinic, shining crystals. Com- 

bustible. 

Toxicity: As a poison, phenanthrene has a low hazard rating for skin 

and eye contact , irritation, and for absorption by ingestion, in- 
halation, and skin penetration. Allergic reactions can occur 
including sensitization of the skin to light. The main concern is 
that it is considered to be a cancer producer. There were no de- 
tails regarding its carcinogenic action in the literature; however 
in pure form it does not appear to be carcinogenic. 

Eire Hazard: Slight hazard when exposed to heat or flame. Extinguish 

fires with water , foam, CO2 or dry chemical. 

Personnel Protection: Wear rubber gloves, face shield, and lab coat. 

Work within fume hood. 

Spill Control: Eliminate all sources of ignition. Sweep onto paper 

and place in a cardboard container. Burn at an approved disposal 
site. 

Disposal: Package in flammable container and burn at an approved dis- 

posal site. 


PHENOL 


Chemical Formula: C,HeOH 

6 5 

Synonyms: carbolic acid; pheny lie acid; phenic acid; phenyl hydroxide; 

benzophenol; hydroxy benzene 

Description: White, needle-shaped, translucent crystals which turn 

pink or red if not pure; has a burning taste and distinctive sweet, 
tarry odor detectable at less than 1 ppm. 

Fire Hazard: Phenol is a moderate fire hazard when exposed to heat; 

flash point is 80° C (175° F) . Extinguish fire with water spray, 
dry chemical, foam, or CO 2 . Poisonous flammable gases are produced 
in a fire. 

Toxicity: It has a high toxic hazard by inhalation, ingestion, or skin 

contact. It is a general poison, toxic to all cells. It depresses 
the central nervous system, damages the kidney, liver, lungs, 
spleen and pancreas. It has caused cancer in some test animals. 

Ingestion - May result in corrosion of the mouth, throat , and 
stomach including perforation. Even one gram ingested has 
been reported to result in death. 

Skin and eye contact - It can be absorbed through the intact 
skin in lethal amounts very rapidly. Concentrated solutions 
(greater than 10 percent) are highly corrosive x^ith formation 
of gangrene due to blood vessel damage. Numbness, followed 
by intense pain, can occur. 

Inhalation ^ Exposure to airborne concentrations should not 
exceed 5 parts per million parts of air (ppm) averaged over 
an eight-hour work periods 30 to 60 ppm can result in 
respiratory difficulty and lung damage. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked (*) are for the attention of medical per- 

sonnel and are included here only for information, not 
for first aid action. 

Eyes Wash with water for at least 15 minutes. See an 
ophthalmologist to prevent injury. 

Skin - Immediately wash with soap and water for 15 minutes and 
then apply and wipe off olive oil or alcohol. Remove con- 
taminated clothing and shoes. 

*Treat skin burns in the same manner as thermal burns. 

^Ingestion - Administer gastric lavage with olive oil or other 
vegetable oil* Avoid mineral oil or alcohol. Follow with 
saline catharsis and demulcents* Do not induce vomiting. 
Administer emetics. 

'‘General - Administer morphine for pain. Administer oxygen and 
artificial respiration as necessary. Subsequent treatment 
is symptomatic and supportive. 



Personnel Protection: Wear rubber gloves, face shield or chemical 

goggles and lab coat. Wear self-contained breathing apparatus if 
vapors Biay exceed safe levels, e.g., during clean-up of a spill. 

Storage: Store in a cool, dry, well-ventilated location. 

Spill Control: Eliminate all sources of ignition and flaitmiables. 

Sweep onto paper and place in cardboard container. Burn at an 
approved disposal site. 

Chemical Incompatibility: Reacts dangerously with aluminum chloride 

plus nitrobenzene, with butadiene and with calcium hypochlorite. 
Phenols in general also can form unsafe combinations with caustics, 
amines, aldehydes , esters , alky lene oxides , ammonia, halogens, 
ethers , and acid anhydrides . 


PHENYL BENZOATE 


Chemical Formula: C^H^COOC^Hc 

P 5 0 3 

Synonyms: benzophenid; phenol benzoate; benzocarbolic acid 

Description: Colorless crystals with a tseranium odor 

Toxicity: The open literature contained no information on the toxicity 

of phenyl benzoate except that it is similar to that of phenol. 
Phenol presents a high health hazard through exposure by contact. 
Ingestion, and inhalation. 

See the Toxic Substances Alert "Phenol" for further information. 



M-PHENYLENEDIAMINE 


Chemical Formula: 


C^H^(NH2)2 


Synonyms: meta-diaminobenzene; 3-aminoaniline; 1,3-benzenediamine; 

diaminobenzene 


Description: Colorless or white crystals x^jhich darken if exposed to 

light. 


Toxicity: meta-phenylenediamine is irritating on contact x^ith the skin 

eyes, or mucous membrane. It has been known to sensitize the 
xrorker to skin dermatitis or asthma-like reactions upon repeated 
exposures. It is highly toxic if swallowed, resulting in severe 
liver damage. 

The ortho- and para-isomers are highly toxic and are suspected 
bladder carcinogens. They are also potent sensitizers. 

Inhalation - Exposure to the airborne dust should not exceed 
0.1 milligrams per cubic meter of air, averaged over an 
eight-hour xjork period. 

Treatment of Overexposure: Contact liedical Services. Flush eyes 

prouiptly x^ith water and x^ash the skin with soap and water if con- 
tact X'j'ith the eyes or skin occurs. Remove contaminated clothing 
and shoes. Further treatment is supportive and symptomatic. 

Personnel Protection: Wear butyl rubber gloves, chemical goggles, and 

lab coat when handling. If there is a possibility of airborne 
dust, e.g,, x<rhen cleaning up a spill, x^ear an approved chemical 
cartridge respirator or self-contained breathing apparatus. 

Spill Control: Brush spilled material into cardboard container and 

burn at an approved disposal site. Absorb spilled solutions x^ith 
paper towels and evaporate to dryness in a fume hood. Burn the 
paper. Wash the spill site with strong soap solution. 


PHOSPHIDE COMPOUNDS 

Toxicity: Phosphides may present a dangerous toxicity hazard because f 

when heated to decomposition or in the presence of water they emit 
phosphine gas (PH„) . Phosphine is a high inhalation hazard. The 
metal portion of the phosphide compound may also present toxic 
hazards. 

Fire Hazard: The decomposition products generated when phosphides are 

heated or reacted with water can be spontaneously flammable. 

Personnel Protection: Wear rubber gloves, safety glasses, and lab coat. 

Spill Control and Disposal: Collect in a beaker. Dissolve in a large 

amount of water. Add soda ash, mix, and neutralize with 6M-HC1. 

Wash down the drain with excess water. 


PHOSPHINE 


Chemical Formula: PH^ 

Synouyms: hydrogen phosphide; phosphoretted hydrogen 

Description: colorless, irritating gas with garlic, mustard or rotten 

fish odor detectable at less than 1 ppm. 

Fire Hazard: Burns spontaneously at low temperature 40° C (104° F) , 

THien heated to decomposition, emits highly toxic fumes. Extinguish 
fire with COo, dry chemical, or water spray. May be spontaneously 
flanmiable due to impurities. 

Toxicity: A very toxic gas which causes depression of the central ner- 

vous system and lung irritation. Exposure should not exceed 0,3 
parts per million parts of air averaged over an eight-hour work j' 

day. Chronic poisoning results in bronchitis, anemia, stomach- I 

intestinal upset and disturbance of coordination. High concen- 1 

trations can lead to convulsions , coma, and death. 1000 ppm for I 

10 minutes may be fatal. | 

I 

Treatment of Overexposure: Contact Medical Services immediately. i 

NOTE: Actions marked with are for the attention of medical I 

personnel and are not first aid actions. | 

’'Administer artificial respiration and oxygen, if necessary. En- | 

force bed rest. | 

’'Administer bronchodialators and decongestants; codein for cough, I 

’^’Subsequent treatment is symptomatic and supportive. | 

. . I 

Leak Control: Eliminate all sources of ignition. Place in a fume hood | 

to safely ventilate the gas. Wear a self-contained breathing ap- | 

paratus when handling the leaking container. I 

Storage: Strictly avoid moist air. Store in a cool, well-ventilated | 

area. ...ii 

■ ■ ■ ■ 1 * 

Chemical Incompatibility: Reacts violently with oxygen and halogens, I- 



PHOSPHORIC ACID 


Chemical Pormula: H„PO, 

3 4 

Description: A colorless, syrupy liquid or clear rhombic crystals; 

odorless 

Synonyms: orthophosphoric acid 

Fire Hazard; Dangerous ; when heated to decomposition it emits toxic 
fumes of oxides of phosphorous. Not flammable but contact with 
common metals can produce explosive hydrogen. 

Toxicity: Phosphoric acid is a moderate hazard as a contact irritant, 

when ingested, or when inhaled. 

Inhalation - Exposure to airborne vapors should not exceed 
1 milligram per cubic meter of air averaged over an eight- 
hour v7ork period. Toxic, irritant effects are seen at this 
level after prolonged exposures. 

Skin and eye contact - Phosphoric acid is corrosive to the skin 
and eyes on contact at 75 percent concentration or greater. 

It xvill destroy tissue and produce severe burns. 

Treatment of Ovex'exposure : Contact Medical Services immediately. 

NOTE: Sections mai'ked with (*) are for the attention of medical 

personnel, and are iixcluded here for information only, 
not for first aid action. 

Eyes - Flush with slowly running water for 10 to 15 minutes. - 
Report to Medical Services. 

Skin - Irrigate \-7ith water and then wash with soap and water. 
Remove contaminated clothing and shoes. 

’'Treat skin bux'ns as usual, 

’'Inhalation - Administer 100 percent oxygen x<rith positive pres- 
sure for 1/2 hour of every hour for 3 to 6 hours,, 

’'Ingestion - Avoid gastric lavage or emetics. Administer neu- 
tralizer and diluent Such as milk of magnesium or calcium 
hydroxide; drink plenty of water; administer emulcents, e.g. , 
olive oil, milk, or egg whites. Do not induce vomiting. 

Wash mouth out thoroughly with water or sodium bicarbonate 
solution. 

Personnel Protection: Prevent direct contact by wearing rubber gloves, 

chemical goggles, and lab coat. Eye x^ash and safety showers should 
be located nearby. If dust or vapors could becoBie airborne in 


excess of safe levels , e.g. , during clean-up of spill, xxrear approved 
acid gas. chemical cartridge respirator , or self-contained breathing ■ 
apparatus. 
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Spill Control and Disposal: Cover the spill V\rith sodium bicarbonate or 

a soda ash-slaked lime mixture (50-50). Mix and add water if 
necessary to form a slurry. Scoop up slurry and wash do\m the 
drain with excess water. Wash the spill site with soda ash solu- 
tion. 

Chemical Incompatibility: Inorganic acids in general can form unsafe 

combinations with organic acids, caustics, amines, halogenated 
compounds, alcohols, glycols , aldehydes , ketones, aromatic hydro- 
carbons, olefins, esters, alhylene oxides, cyanohydrins, nitriles, 
ammonia, ethers, and acid anhydrides. 



PHOSPHOROUS TRIBROMIDE; PHOSPHOROUS TRICHLORIDE 


Chemical Formulae: ^*^^3 

Description* Clear fuming colorless liquids with sharp penetrating 
odors 

Fire Hazard: Non-flammable, but x<rill react violently when brought into 

contact with water. Use CO 2 or dry chemical to fight fires involv- 
ing this material. 

Toxicity: Both chemicals are highly toxic due to their strong irritant 

and corrosive actions with tissue on contact. They are toxic by 
ingestion, inhalation, and by contact. 

Inhalation - These materials form hydrochloric acid and hydro - 
bromic acid when in contact with moisture, e.g. , by lung 
inhalation. Exposure to vapors should not exceed 0.5 parts 
per million parts of air averaged over an eight-hour work 
period. Overexposures can result in bronchitis, pulmonary 
edema, and bronchopneumonia. 

Inges tion - Contact with the mucous membranes can cause serious 
acid burns. One gram is considered a fatal dose. 

Skin and eye contact - Strong irritation and acid burn can 
result in complete tissue destruction. 

Treatment of Overexposure: Contact Medical Services immediately, 

NOTE: Sections marked xvrith (*) are for the attention of medical 

personnel and are not intended as first aid actions. 

Eyes - Immediately flush with plenty of water. *0btain services 
of ophthalmoligist, 

*Skin - Wash with 5 per*cent solution of copper sulfate followed 
by wash with soap and water and the usual burn therapy. 

^Inhalation - Administer intermittent positive pressure oxygen 
therapy. 

*Ingestion - Avoid lavage or emetics. Administer, by, mouth, 
diluents such as water and neutralizers such as milk of mag- 
nesium, foil ov\^ed by demulcents such as milk. Do not- induce 
vomiting. Subsequent treatment is symptomatic and supportive. 

Personnel Protection: Wear long rubber gloves, chemical goggles , and 

and lab coat. Where possible, work in a fume hood from behind a 
body shield or in an open area out-of'-doors . Where vapors could 
exceed safe limits, e.g ., during clean-up of spills , wear a self- 
contained breathing apparatus . . 

Storage: Store in a cool dry place. Storage containers should be 

corrosion-resistant, e. g. , glass, ceramics, enamel lining, nickel, 
or' lead. 
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Spill Control; Eliminate all sources of ignition. Cover with dry ver- 
miculite, sodium bicarbonate or a mixture of soda ash and slaked 
lime (50-50), Mix and spray water cautiously from an atomizer. 
Beware of flash firey Scoop up and add slowly to a large container 
of water (if too reactive continue spraying) . When the reaction 
is complete, neutralize (litmus test) with 6 M-NH 4 OH or 6M-HC1 as 
I'equired. Wash down the drain with a large excess of water. Wash 
the spill site with soap solution. 

Disposal: Break the container in aii approved outside disposal area and 

wash away at a safe distance with aii excess of water. 

Chemical Incompatibility: These materials form unsafe combinations with 

the following: 

PBx ‘3 - potassium, ruthenium tetroxide, sodium or water. 

PCI 3 - acetic acid, aluminum, chromyl chloride, dimethvl 

sulfoxide, fluorine, hydroxyamine , iodine monochloride, lead 
dioxide, nitric acid, nitrous acid, orgaixic matter, potassium, 
sodium, or water. 


iniOSPHORYL CHLORIDE 


Chemical Formula: POCl^ 

Syiionyra: phosphorous oxychloride 

Description : A colorless to slightly yellov</ strongly fuming liquid 

with a pungent odor. 

File Hazard: Noncombustible. It emits highly toxic fumes of chlorides 

and oxides of phosphorous v\fhcn heated to decomposition. Do not 
use water to fight fire. It reacts violently to give off hydro- 
gen chloride. 

Toxicity: Phosphoryl chloride is highly toxic by ingestion, inhalation 

of the vapors, or by contact. It is a strong irritant and corro- 
sive to tissues it contacts. 

Inha latlon - Exposure to the airborne vapors should not exceed 
a suggested limit of 0.5 parts of vapor per million parts of 
air averaged over an eight-hour work period. Corrosive 
destruction of mucous membrane and lung tissue occurs at 
high concentrations. 

Ingestion - Tissue destruction, gastrointestinal distress, and 
pain can lead to death from circulatory shock, asphyxia due 
to swelling, perforation of the stomach, or infection. One 
gram is estimated to be a fatal dose* 

Skin and eye contact - It is a strong Irritant to any tissue 
contacted dua to corrosive effects. 

Treatment of Qvei'exposure : Contact Medical Services immediately. 

NOTE; Se< ; ions below marked with (>'0 are for the attention of 

medical personnel j and are included for information only, 
not for first aid action. 

Eyes - Plush with plenty of water for at leost 15 minutes. 

Get medical attention. 

Skua - Wash vvith plenty of water for 15 miiautes. If clothing 
becomes coatmialnated flvish thoroughly with water before re- 
moving. 

kXiagestion - Avoid lavage or emetics. Administer by mouth 

dliuants such aS water aiad neutralizer such as milk of mag- 
nesium in large quantities > foiIov\;e.d by demulcents such as 
milk or olive oil. 

^General - Opiates to relievo pain. Subsequent treatment is 
symptomatic and si.ipportive. , 

Ikrsonnel ftotection: Weac rubber gloves , safety glasses , and lab coat 

When containment and ventilation do not keep vapor concentrations 
below safe levels, e.g., during clean-up of a spill, wear a self- 
contained breathing apparatus. 


Storage: Store in a dry, well-ventilated area above its freezing point 

of 1° C (34° F). Do not store with ooinbus tibia materials, par- 
ticularly fibrous organic materials, or with electronic or other 
equipment which can be corroded. 

Spill Control: Cover spill with soda ash, mix, and scoop into a beaker 
of vrater. Neutralize with 6M-HC1 and wash down the drain with 
excess water. 

Chemical rncorapatibility : Halogenated compounds in general form unsafe 

combinations with inorganic acids, caustics, amines, olefins, 
es ters , and cyanohydrins . 


rU'KRllUNK 


CiU'mlc.tl Kv'imul.i: 

Synonywnj aertcvo lolu'Xrtnc; cycloptMUlmluo; ovponlll; p»'nt aract hv lonol- 
m I no ; ho xahv dr opy r t d I no 

IVacrlpt ion: A cloar, oolorloax liquid with an amino-llko or poppor- 

liko vHior. 

Firo Uaxard: FlamnwiMo, witl> a flash point of Ih* C 101“ F). When 

hoatod to doooraposilion it omits highly toxic furaos of nitrojton 
oxidos. Fxtinttnish firo with an alcohol loam. Wator »«ay ho 
inol 1 ocl i VO. 

Toxicity: I'iporidino is a hi>th skin irritation and ovo contact haiard. 
It is uk'doratoly toxic hy inhalation, skin absorption, and bv in- 
.qost ion. 

I nttost ion •• I'no itr.-nn is considorod to bo a lotital doso. It 
St tv'njtly vloprossos tho cotttral norvous svslom .-mvl cansos 
at.axia, convulsions, .-tnd rospiratory distress. 

Troatmont ol Ovoroxposuro : Contact Medical Services Immodlatolv. 

Kvos - Flush with plenty ol rututlni; wator for at least 
IS minutes. 

Skin - Wash wltlt strong so.ap solution Inunedl ale Iv . Klnse well. 
Kenx've cont.amlnalod clothing at iMtco. 

I'ersonntl Protection: Wear butyl rubber gloves, lab coat, and salotv 

gliissos. If vap»>r can Pocome airborne in excess ot sate limits 
wear sol t-cont alned breathing apparatus. 

Spill Control: Absorb spill with paper towel or vermlcullte and 

evaporate to drvness in a tume hood. W.asl* the spill site with 
strong soap solution. 

IHspv's.-il: Pour on sodium bicarbonate or sanil-sv'vl.a ash mlxtur*' f'hl-lO^. 

Mix and package in lieavy paper cartons. Burn at an approved 
disposal site. 


POTASSIUM CARBONATE 


Chemical Formula: 

Synonyms; carbonic acid, dipotassium salt; pearl ash; potash 

Description: A white, granular, translucent powder; incombustible. 

Toxicity: K 2 CO 3 is a strong caustic with high toxicity due both to 

poisoning and local tissue damage 

Ingestion - Since vomiting results, it is improbable that acute 
intoxication generally occurs. However, the heart function 
can be seriously disturbed and convulsions , respiratory 
failure, and kidney damage can result, in addition to tissue 
damage to the mouth, throat and stomach. 

Skin and eye contact - Local tissue injury and pain on contact. 

Inhalation - Inhalation of the dust may cause pulmonary irrita- 
tion. No permissible airborne concentration has been estab- 
lished. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE; Sections below marked (^0 for the attention of medical 

personnel and are included for information only, not for 
first aid action. 

Eyes - Flush with fresh running water for at least 15 minutes. 
Get medical attention. 

Skin - Wash with water 
*Treat the same as a thermal burn. 

^Ingestion - Dilute with large amounts of water or milk; neu- 
tralize with weak acid such as dilute vinegar or orange 
juice. Do not administer gastric lavage. Instill olive oil 
frequently. Administer demulcents. Further treatment is 
symptomatic and supportive. 

Personnel Protection: Wear r'ubber gloves , safety glasses , and lab 

coat. 

Spill Control and Disposal: Collect in a beaker. Dissolve in large 

amount of water. Add soda ash, mix, and neutralize with 6M-HC1. 
Wash doTO the drain with excess water. 

Chemical Incompatibility: May be dangerous in contact with chlorine 

trifluoride, producing a violent reaction. 


POTASSIUM CYANIDE 


Chemical formula: KCN 

Synonyms: potassium salt of hydrocyanic acid 

Description: A white crysalline deliquescent solid with faint odor of 

bitter almonds 

•Fire Hazard: Not combustible, but contact with acids releases highly 

flammable hydrogen cyanide gas. 

Toxicity: One of the fastest acting poisons lcno\<m. Toxic whether 

swallowed, inhaled or absorbed through the skin. Do not handle 
with bare hands; extremely toxic. 

Inhalation ^Exposure to airborne dust should not exceed a sug- 
gested limit of 5 mg per cubic meter of air. Cyanides act as 
powerful temporary respiratory stimulants. 

Ingestion - Extremely toxic, if swallowed. Excessive dose re- 
sults in a host of symptoms which may lead to difficult 
breathing, heart irregularities, loss of consciousness, con- 
vulsions, and death. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel only, not for first aid. 

Eyes - Flush with water- 
skin - Wash with plenty of water and soap immediately. Remove 
any contaminated clothing. 

* Ingestion - Artificial respiration, if required. If conscious, 
have victim drink water or milk and induce vomiting. 

^Administer* oxygen or an oxygen-carbon dioxide mixture. Inhale 
ampoule of amyl nitrate. Unless unconscious. Immediately 
induce vomiting or administer gastric lavage. Additional 
follow-up and medication is found in the n^edical literature. 

Personnel Protection: Wear long rubber gloves , safety glasses, and lab 

coat. If dust could become airborne above safe limits, e.g,, 
during a spill , wear self-contained breathing apparatus . No food 
in the work area. 

Spill Control: Evacuate the area. Eliminate all sources of ignition 

and flammables. Absorb the liquid with vermieulite or paper 
towels. Evaporate to dryness in a fume hood. Scoop solid spills, 
place in a beaker in a fume hood. Make alkaline with a NaOH solu- 
tion, Add an excess of ferrous sulfate solution to the slurry. 
After one hour flush doxn! the drain with excess water. 
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Disposal; Within a fume hood form an alkaline solution with NaOH. Add 
sodium hypochlorite to form cyanate. Dispose of to the drain with 
excess water. 

Chemical Incompatibility: Forms hazardous combinations with chlorates, 

nitrites, nitrogen trichloride, sodium chlorate, chromium tetroxide, 
and oxidizing agents in general. 


POTASSIUM HYDROXIDE 


Chemical Fornmla: KOH 

Synoayms: potassium hydrate; caustic potash; lye; caustic alkali 

Description: A xrtiite solid in pellet, stick, or cake form 

Fire Hazard; Not combustible but solid form in contact with moistux'e 

or water may generate enough heat to ignite combustible materials. 
Fight fires involving KOH by flooding with water. 

Toxicity: KOH is an extremely corrosive and penetrating chemical and 

its toxicity is due solely to local tissue damage, internally or 
externally. 

Inhalation - Inhalation of the dust or luist may cause extreme 
pulmonary irritation. No permissible airborne concentration 
has been established. 

Skin and eye contact - Local tissue injury, deep skin burns, and 
extreme pain result on contact. Conjunctivitis and corneal 
burns can occur. 

Ingestion - Swallowing less than one ounce quantities causes 
inteiise pain and muscle spasm. Circulatory shock, asphyxia 
due to edema, perforation of the stomach, or infection can 
all lead to a quick death. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE; Sections below marked with (*) are for the attention of 
medical personnel and are included for information only, 
xxot for first aid action. 

Eyes - Gently flush with fresh running water* for at least 
15 minutes. Get medical attention. 

Skin - Wash in fresh, ruiining water for at least 15 minutes . 

KOH penetrates the tissue and continues burning if not com- 
pletely removed. Remove contaminated clothiivg or shoes. 

’'Treat the same as .a .thermal burn. 

Ingestion - Dilute by immediately drinking large amounts of 
water or milk. Do not induce vomiting or give emetic. 

*Neu trail ze with dilute vinegar or orange juice; do not give 
gastric lavage or emetics. Instill olive oil or demulcents 
frequently. Administer demulcents, 

’'General - Administer analgesics ; further treatment is sympto- 
» matic and supportive. 

Personnel Protection: Avoid contact with liquid, solid, vapor, or dust. 

Wear rubber protective clothing and face shield or chemical 
goggles,. 1 

Storage: Store in a dry place. 


Spill Control: Neutralize solutions with HCl and discharge to the 

sewer with a large excess of water. Sweep up solids, dilute with 
water and neutralize v/ith 6M-HG1. Wash down the drain with a 
large excess of water. 

Chemical Incompatibility: Can form unsafe combinations with acetic acid 

acrolein, acrylonitrile, dichloroethylene, malaic anhydride, 
nitroethane, nitrogen trichloride, nitromethane, nitroparaff ins , 
nitrophenol, nitropropane, phosphorus, tetrachloroethane, tetra- 
hydrofm-an, trichloroethylene, and water. 



POTASSIUM PERJ^IANGANATE 


Chemical Formula: KMnO, 

4 

Description: Dark purple crystals with sweet, astringent taste; 

odorless 

Synonjmis : Condy's crystals; purple salt; chameleon mineral; permanganic 

acid, potassium salt 

Fire Hazard: Not flammable, uut may cause fire on contact with com- 

bustibles. Explosive in contact with H2S0^ or hydrogen peroxide. 
Extinguish fire with water. 

Toxicity: Potassium permanganate presents a high toxic hazard by direct 

contact, ingestion, or inhalation. It is corrosive due to its 
oxidizing properties. 

Inhalation - Exposure to airborne concentrations of the dust or 
vapor should not exceed a suggested limit of five milligrams 
per cubic meter of air, averaged over an eight-hour work 
period. 

Skin and eye contact - Concentrated solutions and dry crystals 
may cause serious local tissue damage and systemic poisoning 
on contact. Poisoning may result due to absorption through 
intact skin or mucous membrane. 

luges tion - Deaths have resulted by ingestion of as little as 
ten grams. Injury to the throat has caused edema and result 
in death by suffocation. Chronic systemic poisoning has re- 
sulted in central nervous system damage and respiratory dif- 
finulties . 

Treatment of Overexposure: Contact Medical Services immediately, 

NOTE: Sections marked (*) are for the attention of medical per- 

sonnel and are ii^cluded here for information only, not for 
first aid. 

Eyes - Flush with water 

Skin, - Wash with soap and water 

*Inhalation - Administer oxygen; further treatment is symptomatic 
and supportive. 

*Tngestlon - Administer gastric lavage with a 2 percent solution 
of sodium thiosulfate followed by saline catharsis. If glottis 
edema is present, tracheotomy may be required, Admiijister 
dumulcen,ts such as egg white. Further treatment is symptomatic 
and supportive* 

Personnel Protection: Wear rubber gloves, face shield, aiid lab coat. 
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Spill Control: Cover spill with reducer (hypo, a bisulfite, or a fer- 

rous salt; but not carbon, sulfur, or a strong reducing agent). 

Mix well and spray with water. A sulfite or a ferrous salt will 
require addition of some 3M-H2SO4 to promote rapid reduction. 

Scoop slurry into a container of water and neutralize with soda 
ash. Wash domi the drain with an excess of water. Wash the spill 
site thoroughly with a strong solution containing some reducer. 

Chemical Incompatibility: May form dangerous concentrations with alu- 

minum carbide, antimony, arsenic, dimethyl sulfoxide, glycerol, 
hydrogen peroxide, hydrogen trisulfide, hydroxj’^ 1 -amine, organic 
matter, phosphorus, polypropylene, sulfur, sulfuric acid, tin, 
titanium, and iron. 


POTASSIUM SULFATE 


Chemical Formula: Kf)SO^ 

Description: A white, granular, translucent powder 

Fire Hazard: When heated to decomposition, it emits highly toxic sulfur 

oxide fumes. 

Toxicity: A low order health hazard vMven ingested or in contact with 

the skin. 

Ingestion - Since toxic qviantities generally produce vomiting, 
it is iwprobable that acute poisoning will occur. However, 
poisoning cax\ result in disturbance of heart rhythm and heart 
function, and lowered blood pressure, Convulsions, respira- 
toi'y failure, and kidney damage can occur. 

Skin and eve cotxtact - Local tissue irritation can occur on 
contact. 

Inhalation - Inhalation of the dust may cause pulmonary irrita- 
tion. No permissible airborne concentration of the dust has 
been established, 

Treatment of Overexposure: Contact Medical Services immediately, 

NOTE: Sections below marked (*) are for the attention of medical 

personnel and are included for Information only, not for 
first aid action. 

Eyes - Flush with running water 

Skin - Wash xsTith water 

*Ingestiott and inhalation - Treatment is SNnaptomatic and sup- 
portive. Cardiac resuscitation and artificial respiratian 
may be indicated. 

Personnel Protection; Wear rubber gloves , safety glasses, and lab coat. 

Spill Control: Solutions - Cover with soda ash, mix, and scoop into a 
beaker of water. Neutralise with 6M-HG1 and Vv'ash doxvai the drain 
\\rith excess \?ater. 

Solid - Collect in a beaker. Dissolve in a large amount of x^mter. 
Add soda ash, mix,: and treat as above. 

Chemical Incompatibility; May be dangerous in contact xfith aluminmu. 


POTASSIUM THIOCYANATE 


Chemical Formula; KSCN 

Synonyms: potassium rhodanate; potassium sulfocyanate ; rhocya; rhodanide; 

aterocyn 

Description: Colorless crystals; used as insecticides and used medically 

at times to reduce blood pressure. 

Fire Hazard: When heated to decomposition, it emits highly toxic cyanide 

fumes . 

Toxicity: Very toxic ingestion hazard. Toxicity is low by inhalation of 

dust or powder. It acts as a systemic poison to depress the central 
nervous system producing delirium, spasm of extensor muscles, con- 
vulsions, and circulatory collapse; 10 to 60 milligrams ingested at 
one time has caused death. 

Treatment of Overexposure: Contact Medical Services immediately, 

NOTE; Items marked (*) below are for the attention of medical per- 
sonnel and are not first aid action items. 

Eyes - Flush with water 

Skin - Wash with soap and water 

*Ingestion - Administer gastric lavage followed by saline catharsis 
''General - Administer oxygen, if necessary . Hemodialysis , if 

indicated. Additional treatment is symptomatic and supportive. 

Personnel Protection: Wear long rubber gloves, safety glasses, and lab 

coat. 

Spill Control: Evacuate the lab and isolate the area during decontami- 

nation. Eliminate all sfiurces of ignition and flammables. Absorb 
the liquid with vermicullte or with paper towels. Evaporate to 
dryness in a fume hood. For solid spills scoop into a beaker and 
make alkaline with sodium hydroxide solution. Add to the slurry 
an excess of ferrous sulfate solution. After one hour flush do^ra 
the drain with excess water. 
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PROPME 


Gheiiiical Formula: GH^CH^GH^ 

Synonyms; dime thy Ime thane; propyl hydride; propyl dihydride 

Description: A heavy, colorless, flanuuable gas 

Fire Hazard; A highly dangei'ous fire hazard when exposed to heat or 

flame. The explosive rail ge is 2.3 to 9,5 pei'cent by volume in air; 
the flash point is -104° C (-156° F) . Spray fire with water until 
leak is stopped. COy or dry chemical can also be used. 

Toxicity: Propane is slightly toxic by inhalation, acting as a central 

nervous system depressant and narcotic. Exposure to the gas should 
not exceed 1000 parts per millxon parts of air (ppm) averaged over 
an eight-hour work period. Odor is not detectable below 20,000 ppm 
100,000 ppm produces dizziness in a few minutes. High concentra- 
tions can cause asphyxiation due to exclusion of sufficient oxygen. 

Treatment of Overexposure: Gontact Medical Services inmiediately , 

Administer oxygen and artificial respiration, if indicated. Mo 
permanent effects following recovery have been reported. Further 
treatment is supportive and symptomatic. 

leak Control: Keep concentration of gas below the explosive mixture 

range by forced ventilation. Wear self-contained breathing appa- 
ratus. Remove container to an open area and allow dissipation to 
the atmosphere. 

Storage: Store outdoors when possible, but not in dit*ect sunlight. Fro 

vide good ventilation. 



PROPYLENE 


Chemical Formula; CH.^rCHGH^ 

SyPHniymir:; propcue; methyle thy lone 

Description: A colorless, flammable gas i^ith mild cdor 

Fire Hasard: Propylene is dangerous when exposed to heat or flame. The 

explosive I'ange is 2.Q percent to 11.1 percent by volume. The 
vapors are heavier than air and may collect in low areas. Exting- 
uish fires using C02 j water spray, or dry chemical. Containers may 
explode in fires. 

Toxicity: Propylene presents a moderate hazard by inhalation. It acts 

as a narcotic or central xiervous system depi'essant. Exposures to 
this gas should ixot exceed a suggested limit of 4QQ0 parts per 
million parts of air averaged over an eight-hour work period. It 
is nut an irritant, but can cause irregularity in heart rate. At 
high conGentratlons, it acts as an asphyxiant by excluding oxygen. 

Treatment of Overexposure: Cm\t act Medical Services iximiediately. Ad- 

minister oxygen and artificial respiration as required. Further 
treatment is supportive and symptomatic. 

Personnel Protection: Keep vapor concentrations within safe limits by 

containment and vexitilation. If this is not possible, e.g., during 
a leaking contaixxer incidexit, xvear a self-coxxtained breathing 
apparatus . 

Leak Control;. Remove the container to- an" open area and allox^ dissipation 
to the atmosphei'e. 

Chemical Incoxapatlbi 11 ty: Gan form dangerous combinations xv^lth nitrogen 

dioxide, nitrogen tetroxide, or nitrous oxide. Olefixis in general 
fuimx utisafe eombixxatlons v^ita inorganic acids , halogenated com- 
pounds, halogens, and moltexx sulfur. 
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PYRIDINE 


Chemical Formula: N(CH)^CH 

Synonyms: azabenzene; azine 

Description: A slightly yellow or colorless liquid with a sharp, 

nauseating odor at 10 ppm and burning taste. The odor can be de- 
tected at less than one ppm but the sense of smell is rapidly 
blunted and cannot be relied on as a warning of its presence. 

Fire Hazard: A serious fire hazard with a flash point of 20° C (68° F) 

and autoignition temperature of 482° C (900° F) . Flammable from 
1.8 to 12.4 percent in air. Vapor is heavier than air. Extinguish 
fires with dry chemical, alcohol foam, or C02- Water spray may be 
ineffective, but may be used to disperse the vapors and flush 
spills ."iway and dilute to nonflammable mixtures. 

Toxicity: Pyridine is toxic by ingestion and. inhalation. It is irri- 

tating to the skin and eyes on contact. Can paralyse the eye 
muscles, vocal chords, and bladder. 

Inhalation - Exposure to the vapors should not exceed five 
parts per million parts of air (ppm) averaged over an eight- 
hour work period. It depresses the central nervous system, 
causes lung edema, and irritates the mucous membrane, caus- 

. ing asthmatic breathing. 

Ingestion - It produces injury to the liver and kidneys and 
causes local gastric irritation. Several ounces have proved 
to be fatal. 

Skin and eye contact - Severe skin effects and eye damage can 
result from prolonged, repeated contact. 

Treatment of Overexposure: Contact Medical Services immediately, 

NOTE: Sections marked (’'O are for the attention of medical person- 

nel and are included here for information only, not for 
first aid action. 

Eyes - Flush with water for at least 15 minutes. 

Skin - Wash with soap and water. Remove contaminated clothing 
ancl shoes. Wash before reusing, 

*Ingestion- Administer gastric lavage followed by saline 
catharsis. Administer thiamine hydrochloride. 

^General - Further treatment is symptomatic and supportive. Ad- 
minister oxygen, and/or artificial respiration if required. 

Personnel Protection: Wear butyl rubber gloves, chemical goggles , and 

lab coato Maintain vapor levels at safe levels- by process enclosure 
and ventilation. When vapors may exceed safe levels, e.g., during 
spills, wear self-contained breathing apparatus. 
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Storage: Outside or detached storage is preferred. Isolate from strong 

oxidizing agents. 

Spill Control: Absorb on paper towels. Allow to evaporate to dryness 

in a fume hood. Wash spill site with strong soap solution. 

Disposal: Dispose out in the opening at an approved disposal site by 

vrashing away with water into the earth or by burning. On no 
account throw into the lab drains nor discard in the waste bin. 

Chemical Incompatibility: Can form unsafe combinations with nitric acid, 

chlorosufonic acid, chromium trioxide, maleic anhydride, oleum, 
per chromate, propiolactoiie, silver perchlorate, and sulfuric acid. 


QUINOLINE 


Chemical Formula: 


C.H,GNC„H„ 
5 4 3 3 


Synonyms: chinolinc; 1-azanaphthalene^ l-benzazliie; 1-benzine; benzo 

(b) pyridine; leucol; leucolinc; Icukol 

Des crip tioiT : A colorless liquid with a peculiar penetrating odor. It 

darkens with age. 


Fire Hazard: Combustible with an igirition temperature of 480“ C (896“ F) 

Extinguish fires with dry chemical or 00^. 

Toxicity: Quinoline is highly toxic by Ingestion and inhalation and is 

a high eye contact hazard. It can be absorbed through the intact 
skin. It depresses the central nervous system causing respiratory 
distress, prostration, and coma. Chronic exposure has caused 
kidney and liver damage. 

Inhalation - No threshold limit value for breathing airborne 
vapors has been recommended. Tests have shown that 17 parts 
of vapor per million parts of air (ppm) for six hours have Hot 
produced bad effects; 400Q ppm has proved, lethal within 
5-1/2 hrs . 

Ingestion - Five grams ingested proved to be a lethal dose. 

Skin and eye contact -- Quinoline produces moderate irritation of 
the skin and mucous mambraiie. It has produced inflammation 
of the retina of the eye but no opacity to the lens, 


Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Immediately flush with running water 

Skin - Wash with plenty of soap and running water. Remove con- 
taminated clothing and wash in strong soap solutlonc 
General - The literature available did not recommend any medical 
treatment. The chemical characteristics would suggest gastric 
lavage with water followed by cathartics. Additional treatment 
would be supportive and symptomatic. 


Persontiei Protection: Wear butyl rubber gloves , lab coat, and chemical 

goggles. If Containment and ventilation cannot maintain vapors in 
work area within safe limits , e. g,, during clean-up of a spill, 
x^ear a self-contained breathing apparatus. 


Storage: Store in a x^nll^ventilated, cool place. 

Spill Uni trf I ; Absorb spill on paper toxirels , Alloxf to evaporate to 

dryuest, in a fume hood, Wash spill site xHth strong soap solution, 

Ghemiral Incvmpatibility : Hazardous xHen in. contact with per chroiuates. 


SELENIUM DIOXIDE 


Chemical Formula; SeO^ 

Description; white or steel gray to reddish, lustrous, crystalline 
powder or needles 

Toxicity; Selenium dioxide is a general tissue poison similar in action 
to arsenic. It is highly toxic when inhaled or ingested, and less 
toxic when absorbed through the intact skin. Acute poisoning may 
lead to convulsions and death. Prolonged low level exposure can 
cause liver, kidney, and heart muscle damage. It is a suspected 
cause of cancer of the liver and thyroid. 

Inhalation - Exposure to the dust or vapor should not exceed 
0. 2 milligrams per cubic meter of air averaged over an eight- 
hour work period. Dusts or fumes can cause serious respira- 
tory tract irritation and pulmonary edema and pneumonitis. 

Ingestion - A host of symptoms occur on swallowing toxic 
amounts . 

Skin and eye contact - It is a potent skin and eye irritant lead- 
ing to conjunctivitis and cornea damage and skin dermatitis, 
eczema, and burns. 

Treatment of Overexposure; Contact Medical Services immediately. 

NOTE; Sections marked with (*) are for the attention of medical 
petsonnel and are included here only for information, not 
for first aid action. 

Eyes - Flush with water 

Skin - Wash with water followed by a *wash with 10 percent 

aqueous sodium thiosulfate. . 

*Treat skin burns as usual. 

*lngestion - Administer gastric lavage followed by saline 
catharsis . 

*General - Administer oxygen intermittently for 30 minutes. 
Subsequent treatment is symptomatic and supportive= 

Personnel Protection: Wear rubber or plastic gloves , chemical goggles , 

and lab coat. Handle in fume hood or well ventilated area. If 
level of airborne dust or vapor may exceed safe levels, e.g,, 
during clean-up of a spill, wear a self-contained breathing 
apparatus or mechanical filter respirator depending on form of 
containment. 

Spill Control; Absorb on paper and contain in air-tight container. 

Wash spill site with soap solution. 
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SILANE 


Chemical Formula: SiH/ 

4 

Synoayms : monosilane; silicon tetrahydride; silicane 

Description: A gas with a repulsive odor 

Fire Hazard: A dangerous fire and explosion hazard; flash point about 
-200° C; by chemical reaction with oxidizers it spontaneously ig- 
nites. I?hen heated it emits highly toxic fumes. It is flammable 
spontaneously in air. Keep dolomite powder or dry graphite avail- 
able for fire fighting. 

Toxicity: It is a high toxic hazard by inhalation^ or direct contact 

due to its irritating characteristics. 

Personnel Fro tec tion: Wear rubber gloves , face shield, and lab coatt 

Handling preferable by using a body shield. 

Leak Control: Eliminate all sources of ignition. Remove to an approved 

disposal site for burning or place the container in a fume hood 
and allow to dissipate to the atmosphere. 

Chemical Incompatibility: Hazardous in presence of air or of chlorine. 


SILICON TETRACHLORIDE 


Chemical Formula: SiCl, 

4 

Synonyms: silicon chloride; tetrachlorosilane 

Description; A colorless, clear, mobile, fuming liquid with a suffocat- 
ing odor. 

Fire Hazard: Ifeen heated to decomposition forms highly toxic HCl fumes. 

Will react with water to produce heat and toxic corrosive fumes. 

Toxicity: Silicon tetrachloride is highly toxic by ingestion and inhala- 

tion. It acts as a strong tissue irritant. The effects of long 
term exposure to low concentrations is not known. It has been used 
in warfare as an irritant gas. It is highly irritating to the skin 
and eyes on contact. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections below marked with (*) are for the attention of 

medical personnel, and are included for information only, 
not for first aid action. 

Eyes - Flush with plenty of water for at least 15 minutes. Get 
medical attention. 

Skin - Wash with plenty of water for 15 minutes. Do not attempt 
to neutralize with alkalies since this will generate heat and 
add to the distress. 

^''Ingestion - Avoid lavage or emetics. Administer, by mouth, 
diluants such as water and neutralizer such as milk of mag- 
nesium in large quantities, followed by demulcents such as 
milk or olive oil. 

’’'General - Opiates to relieve pain. Subsequent treatment is 
symptomatic and supportive, with bed rest. 

Personnel Protection: Wear rubber gloves, chemical goggles , and lab 

coat. I-ifhen containment and ventilation (e. g. , fume hood) cannot 
maintain vapor levels below safe levels, wear self-contained 
breathing apparatus. 

Spill Control: Cover spill with excess sodium bicarbonate. Scoop the 

mixture into a large beaker of water and let stand for a fex<r 
minutes. Slowly pour into the drain with plenty of xvrater. The 
site of the spill should be xirashed x\rith soapy xxrater. 

Disposal: Small amounts may be spread on the ground at an approved dis- 

:>c’sal site and allox'/ed to evaporate. Larger amounts can be burned 
or spread on the ground and flooded, with water. 

Cnamical Incompatibility: Hazardous in contact x^itli potassium or sodium. 


SILVER NITRATE 

Chemical Fox'iuala: Ag NO^ 

Synonyms: nitric acldj silver saltj lunar caustic 

Description: A colorless to grayish black transparent, odorless crystal 

with a bitter, caustic taste. Not flanunable. 

Eire Hazard: Has strong oxidizing nature and flames up when contacted 

with combustibles and oxidizing materials . 

Toxicity: Silver nitrate is a moderate inhalation hazard and is very 

toxic by ingestion. Systemic poisoning results in degenerative 
changes to the liver aiid kidneys. Its dust irritates the eyes, 
skin, and respiratory system. 

Inhalation - Exposure to airborne silver nitrate dust should ivot 
exceed 0,01 micrograms per cubic meter of air averaged over an 
eight-hour work period. 

Ingestion - Due to its caustic nature, silver nitrate can cause 
severe gastrointestinal inflatiuiiation, shock, convulsions, and 
death if swallowed in amounts as small as two grams. 

Skin and eye contact - Irritation and ulceration of the skivi and 
permanent damage to the eyes can result from con, tact. 

Treatraent of Overexposure: Contact Medical Services immediately. 

NOTE: Section marked (*) below are for the attention of luedlcai 

personnel and are not for first aid action. 

Eyes - Promptly flush with plenty of water* 

Skin - Promptly wash with soap' and water. 

*In.gestiott - Administer gastric lavage with a dilute sodium 

chloride solution followed by aalitie or sodium sulfate cathar- 
sis, Milk may then help relieve gastric irritation* 

’^General - Additional treatment is symptomatic (such as for shock) 
and stipportive. 

Persoiniel Protection: Wear rubber gloves, chemical goggles, and lab coat 

No eat ixYg or smoking where it is handled. 

Storage: Keep tightly contained and store in a dark, cool place. 

Spill Gontrol: Cover solutions x^ith soda ash, mix and scoop into a 

beaker of xrater. Neutralize xx^ith bM-HCl and x*?ash doxm the rlraiti 
xv^itli excevss x>rater. Collect solids in a beaker. Dissolve in a 
. larg*.' amount of water. Add soda ash, mix, and neutralize xtitb. 
hM«rtCt- Wash doxna the draiu x*rith excess \water, . 


Chemical Incompatibility: Hazardous t^hen interacted with acetylene, 

ammonium hydroxide, arsenic, calcium carbide, charcoal, chlorine 
trifluoride, cuprous acetylide, ethyl alcohol, phosphine, phos- 
phorus isocyanate, plastics, or sulfur. 



SODimi GHROMiVTE 


Chemical Formula; Na^CrQ/ 

^ *4 

Description! A yellow, trai^slucent c'tystalline solid 

Toxicity: Highly toxic by ingestion, inhalation, and contact with the 

skii\ and eyes. It is highly irritating and corrosive, forming deep , 
penetrating skin ulcers. Sodium chromate la a carcinogen, and is 
associated with lung cancer. 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyas - Flush with running water for at least 15 minutes. 

Skin - Wash with soap and water. Treat skin bvirns like any acid 
burn. External lesions may be scrubbed with dilute (2 percent) 
sodium hyposulfite solution; antihlstimines and cortisone 
locally. Additional treatment is symptomatic and supportive* 

Personnel Protection: Wear rubber gloves, face shield, and lab coat. 

Spill Control: Cover spill with a reducer (hypo, a bisulfite, or a 

ferrous salt ~ but not carbon, sulfur, or a strong reducing agetit). 
Mix well and spray v^flth water. A sulfite or ferrous salt Xfill re- 
quire addition of some 3 M-H 2 SO 4 to promote rapid reduction. Scoop 
the slurry into a container of water and neuti'alise with soda ash. 
Wash down the drain with excess water. Wash the spill site thor- 
oughly with a soap solution containing some? reducer. 



SODIUM CYANIDE 


Chemical Formula: NaCN 

Description: white, crystalline powder, with almond-like odor. 

Fire Hazard: Not flammable. If involved in fires use water as the ex- 

tinguisher. Liberates highly toxic and flammable HCN gas when 
heated. 

Toxicity: One of the fastest poisons known, and extremely toxic if 

swallowed; less so by inhalation or by absorption through the 
intact skin. Acute poisoning by exposure to a large dose in a 
short period of time is the problem rather than chronic exposure 
to small doses. Poisoning can result in loss of consciousness, 
convulsions, respiratory arrest, and death. 

Inhalation - Exposure to airborne dust or vapor should not ex- 
ceed 5 milligrams per cubic meter of air, averaged over an 
eight-hour work period. It is irritating to the upper respir- 
atory tract. Cyanides act as a powerful temporary respiratory 
stimulant. 

Inges tion - Primary mode of poisoning 

Skin - In soluble form it is absorbed through the intact skin; 
causes skin eruptions and .rash on prolonged contact. Do not 
handle with the bare hands. Can burn the eyes. 

Treatment of Overexposure: Contact Medical . Services immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel, and are included here for information only, not 
as first aid actions. 

Eyes - Flush with plenty of water 

Skin - Wash with plenty of soap and water. Remove contaminated 
clothing and shoes. 

*Ingestioia - Immediately induce vomiting if the victim is con- 
scious, or administer gastric lavage. 

* General - Administer artificial respiration and oxygen, if nec- 
essary; 10 cc of 3 percent sodium nitrite intravenously over 
a two-minute period; epinephrine; inhale amyl nitrite. De- 
tailed medical treatment is available in the literature. 

Personnel Protection: Wear long rubber gloves, chemical goggles, and 

lab coat. If dust or vapors could become airborne in amounts in 
excess of safe limits , wear self-contained breathing apparatus . 

No smoking or eating in the area. 

Storage: Store in cool, dry, well-ventilated area. Separate from acids 

and oxidizing materials. 


Spill Control; Evacuate the area during decontaraination. Absorb any 
liquid with vermiculite or paper towels. Sweep solids onto paper. 
Evaporate to dryness in a fume hood. Or, scoop into a large beaker, 
make alkaline with sodium hydroxide, and add an excess of ferrous 
sulfate solution. After one hour flush down the drain with excess 
water. 

Chemical Incompatibility: Dangerous when combined with nitrites and 

tiitrates. Contact with acids or water releases highly flaimnable 
hydrogen cyanide. Hazardous reactions take place with strong ox- 
idizing materials. 


SODIUM DXGHROMiVTE 


Chemical Formula; 2H.,0 

Synonyms: sodium aeid chromate; dichromic- acid, disodium salt 

Description: Ked to orange crj^stals; odorless 

Fire Hazard: Not flammable but may cause fire on contact with corn- 

bus tibles» 

I’oxicity: Sodium dlchromate is a high health hazard due to its corro- 

sive action on tissues, and is equally toxic whether inhaled, in- 
gested, or in contact with the skiir or eyes. 

Inhalation - Exposure to the airborne powder should not exceed 
0.5 milligrams per cubic meter of air averaged over an eight- 
hour Xv’ork peiiod. Chromate salts have been associated with 
cancer of the lungs. Lesions and ulceration of the nasal 
mucous membrane with perforation of the nasal septum have 
oecurred. Causes difficult breathing. 

Ingestion - the mean lethal dose is about 10 grams. Inflam- 
mation of the GI tract, vascular collapse, and co;na may 
result , 

Skin Contact - Deep and ponetrating lesions and ulcers can 
occur if the chemical is not removed from the skin. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical peraoii- 

net and are not first aid action items , 

Eyes and skin contact - Wash the eyes with water; wash the. skin 
with soap and water. For dermatitis ^administer autihistimines 
and cortisone locally. Remove eontaminated clothing a:id shoes. 
Ingestion - If victim is conscious, have him drink water or 
milk. Do not induce vomiting. 

5VGe,ne:-al - Additional treatment is syirptomatic and supportive. 

Persoimel Pioteetion: Wear rvibber gloves, face shield and lab coat. If 

dust or vapor becomes airborne in excess of safe limits , e. g, , dur- 
ing clean-up of a spill, x^jear s elf-contal ned broathlng appar at vis , 

Storage ; Store tightly closed in a dry place axray from combustibles . 

Spill Control? Cover spill xvfith a reducer (hypo, a bisulfite, dr a 

ferrous salt, but not carbon, sulfur, or strong reducing agents'' . 

Mix xs^ell and spray xdth \v»ater. A suTfito or ferr-ous salt vvvill 
require the addition of 3ra-BySO^ to promote rapid reduction, Scoop 
the slurry into a container of xcrater and neutralise with soda ash. 
Wash down the drain xv^ith, excess xxrater. Wash the spill site x^'ith a 
. soap solution containing some reducer. 




Chemical Incompatibility: Can be dangerous iii contact with hydrasine, 

carbide, amines iti geiTeral, slaked lime, mercury cyanide, and 
oxidiaable nvatcrials. 



SOD I I'M HYDROXIDE 


Chemical Formula; NaOH 

Synonyms : caustic soda; sodium hydrate; white caustic; lye; caustic 

f lake 


Description; A white solid in stick, flake, or powder form; odorless 

Fire Hazard; Not combustible, but the solid form in contact with water 
or moisture may generate sufficient heat to ignite combustible 
material. Extinguish fire by flooding with water using care not 
to splash too much. 

Toxicity; XaOH is a corrosive and penetrating chemical and its toxicity 
is due to local tissue damage. 

Inhalat ion - Exposure to airborne dust or vapor should not ex- 
ceed J milligrams per cubic meter of air averaged over an 
eight hour work period. Inhalation of the dust or vapor mav 
cause lung irritation .md damage with pneumonitis. 

Skin and eye contact - Skin burns, dermatitis, deep ulceration 
and scarring c.m result if the chemical is not promptly re- 
moved. Contact with the eyes c.m produce verv rapid Injurv 
including corneal bums. 

Ingest ion - Swallv'wlng XaOH causes d.unage to anv tissue contacted, 
including perforation and scarring. Less than 10 gr.uns has 
proved lethal. Death m.iy be due to circulatorv shock, 
asphyxia due to throat edema, perforation of esophagus or 
stonuch, or due to infection. 

Treatment of Overexposure ; Contact Medical Services immediately. 

NOTE; Sections below marked with (*) are for the attention of 
medical personnel and are included for lnform.it ion only, 
not for first aid action. 

Eves - Gently flush with warm running water for at least 
15 minutes. tk*t medic.il attention. 

Skin - Wash In fresh, running water for at le.ist 15 minutes. 

Remove contaminated clothing and shoes. 

*Treat the s.ime as a thermal burn. 

Ingestion - Dilute by imnk'diately drinking large .imounts of 
water or milk. Do not induce vomiting. 

*Seutralize with dilute vinegar or orange Juice; do not give 
gastric lavage or emetics. Instill olive oil frequently. 
Administer demulcents. 

♦General - Administer analgesics; further treatment is svmpto- 
matic and supportive. 

Personnel Protection: Wear rubber gloves, chemical goggles or face 

shield, and lab coat. If dust m.iy exceed safe airborne levels, 
e.g., during clean-up of a spill, wear an approved raech.inlcal 
filter respirator. 




- . -i 
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A. 


Storage; Store in a dry place. Separate from acids, metals, organic 
peroxides and easily ignitable materials. 

Spill Control: Sweep solid up, dilute and neutralize with 6M-HC1 in a 

large container. Wash do\Am. the drain with a large excess of water. 
Neutralize solution spills and dispose as above. 

Chemical Incompatibility: It is particularly dangerous with acetic acid, 

acetaldehyde, acetic anhydride, acrolein, acrylonitrile, aluminum, 
chlorine trifluoride, chlorohydrin, dichloroethylene, hydrochloric 
acid, hydrofluoric acid, hydroquinone, nitric acid, nitroethane, 
nitromethane , nitroparaf fins, oleum, phosphorus, phosphorus pent- 
oxide, sulfuric acid, tetrahydrofuran , trichloroethylene, and 
water. 
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SODIUM NITRITE 


Chemical Formula: NaN02 

Synonyms: nitrous acid, sodium salt; filmerine; diazotizing salts 

Description: A slightly yellow or white solid in crystalline, sticky 

or powder form. 

Fire Hazard: Explodes when heated over 538° C (1000° F) ; in contact 

with organic material it will cause ignition by friction. Exting- 
uish with water spray; beware of scattering of molten material. 

Toxicity: Sodium nitrite presents a toxic hazard either by inhalation 

or ingestion. There is a large variation in s us cep t ability. 

Ingestion - Frequent small doses cause lowered blood pressure, 
headache, and visual disturbances among other symptoms. 

Larger doses may lead to collapse and coma. 

Inhalation - No safe airborne concentration limits of exposure 
have been established as yet. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel, and are included here for information only, 
not for first aid action. 

Eyes - Flush with water 

Skin - Wash- with soap and water 

*Ingestion - Gastric lavage with a 1:5000. concentration of potas- 
sium permanganate followed by saline catharsis. Avoid 
vasoconstrictors, e.g. , epinephrine. 

General - Artificial respiration and oxygen, if necessary. 

Personnel Protection: Wear rubber gloves, safety glasses, and lab coat. 

Spill Control: Solids - Collect in a beaker, dissolve in a large amount 

of water, add soda ash, mix and neutralize with 6M-HC1. Wash down 
the drain with excess water. 

Solutions - Cover with soda ash, mix, scoop into a beaker of water 
and neutralize with 6M-HG1. Wash down the drain with excess water. 

Chemical Incompatibility : Can -form dangerous combinations with ammonium 

salts, cellulose, cyanides, lithium, sodium thiosulfate, hydrazine, 
thiocyanates, and combustible materials. 
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SODIUM SULPIDE 


Chemical Formula; ^^2^ 

Synonym; sodium sulfuret; sodium monosulfide 

Description; Colorless, clear crystals becoming, on exposure to air, 
yellow or brick red. Flammable. Rotten egg odor. Combustible, 
toxic gasses may be produced in fire. 

Fire Hazard: Moderately flammable. Finely divided powder can form ex- 

plosive mixtures with air. Heated it can emit toxic hydrogen sul- 
fide or sulfur dioxide gases. Extinguish fire with water. However, 
contact with water can result in emission of hydrogen sulfide. 

Toxicity: Sodium sulfide is a strong irritant to the skin and tissue. 

On contact with tissue, it liberates hydrogen sulfide, a highly 
toxic gas. If ingested, the stomach acids also cause the release 
of hydrogen sulfide with subsequent systemic poisoning. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE; Items marked (*) are for the attention of medical personnel 
and are not for first aid. 

Eyes - Flush with running water. 

Skin - Wash with soap and water 
*lngestion - Administer gastric lavage followed by demulcents 
and saline catharsis. 

Personnel Protection: Wear rubber, protective clothing, chemical goggles, 

or face shield. If fire or spill generates airborne dust or vapors , 
wear self-contained breathing apparatus. 

Storage.: Store separately from acids, oxidizing materials , and possible 

sources of ignition. Store in cool, dry location. 

Spill Control: Eliminate all sources of ignition. Add ferric chloride 

solution to the spill and stir until the formation of ferric sulfide 
is complete. Add slight excess of soda ash. Scoop up and wash 
into drain with excess water. Wash the spill site with soap solu- 
tion. 

Chemical Incompatibility: Dangerous if reacted with carbon; 

m-ch loro aniline dlazonium salt; 4-chloro-o-toluidine diazonium 
chloride salt; diazonium salts ; N,N-dichloromethyl amine ; or water. 
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SODIUM SULFITE 


Chemical Formula: Na2S02 

Synonyms: sulfurous acid, sodium salt; hydrogen sulfite sodium; sodium 

acid sulfite; sodium bisulfite; sodium hydrosulfite 

Description: A white or colorless crystal or powder; when heated to 

decomposition it emits highly toxic fumes or sulfur dioxide; 
odorless 

Toxicity: Moderately toxic by ingestion or by inhalation of the powder. 

It acts as an irritant and as a poison causing central nervous 
system depression. 

Inhalation - Sodium sulfite can produce superficial destruction 
of the mucous membrane. Contact with acid. 

Ingestion - Ingestion produces irritation, colic, circulatory 
disturbance, central nervous system depression, and possibly 
death. The estimated fatal dose is ten grams. 

Skin: and eye contact - Repeated or prolonged contact is irri- 
tating and superficially corrosive. 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Flush with water for at least 15 minutes 

Skin - Wash with soap and water 

Ingestion - If victim is conscious have him drink water or milk. 

Personnel Protection: Wear rubber gloves, safety glasses, and lab coat. 

Work in hood if possible. 

Storage: Keep containers closed and store in a cool area. 

Spill Control: Cover spill with soda ash or sodium bicarbonate. Mix 

and- spray with water . If effervescent, wait until reactions are 
complete. Scoop into a large beakerand cautiously add equal 
volume of calcium hypochlorite (reaction may be vigorous). Add 
more water, stir, and allow to stand for one hour. Dilute and 
neutralize (litmus paper) with 6M-HC1 or SMNaOH as required. 
Transfer to the drain with an excess of water. 
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STODDARD SOLVENT 

Chemical Formula: A mix of straight and branched chain hydrocarbons 

(Cg-C]_2) uaphtiienes and highet aromatics. Contains about 85 per- 
cent nonane and 15 percent trimethylbenzene. 

Synonyms: safety solvent; Varsol;varnoline; white spirits; mineral 

spirits; solvent distillate; naptha safety solvent 

Description: A clear, colorless liquid 

Fire Hazard: A moderate fire hazard with an explosive range in air of 

1.1 percent to 6 percent; the flash point is 38° C to 44° C. Ex- 
tinguish fire with foam, CO 2 , dry chemical, or water. 

Toxicology: A moderate health hazax'd by fume inhalation and by contact. 

It is a serious health hazard by ingestion. Acting as a systemic 
poison, it can damage the liver, kidneys, bone marrow, and spleen. 

At high dose levels, it can alter nerve function, depress the cen- 
tral nervous system, and cause coma and death. 

Inhalation - Exposure to Stoddard solvent vapors should not ex- 
ceed 500 parts per million parts of air (ppm) averaged over 
an eight hour work period. It causes intense local irritation, 
pulmonary edema, pulmonary bleeding and bronchial pneumonia, 
10,000-15,000 ppm produces narcosis and greater than 15,000 
ppm has resulted in death. 

Ingestion - Greater than 10 ml may be fatal. 

Treatment of Overexposure: Contact:. Medical Services inmiedi at ely. 

NOTE: Sections marked with (*) are for the attention of medical 

pei'Soixnel, and are included here for information, not first 
aid action. 

Eyes - Flush with water 

Skin - Wash with soap and water 

*Ingestion - Gastric lavage only if within 15 minutes of inges- 
tion. Give 30 ml syrup of ipecac followed by 200-500 tnl of 
water for emesis. In either case, prevent aspiration by 
keeping head lo:^. Follow by saline catharsis, 

’‘General - Administer artificial respiration using oxygen, if 
necessary. Further treatment is supportive and symptomatic. 

Personnel Protection: Wear rubber gloves, face shield, and lab coat. 

If Vapors may exceed safe levels, e.g. , during clean-up of a spill, 
wear a self-contained breathing apparatus. 

Spill Control: . Eliminate all sources of .ignition and flanmiables. Ab- 
sorb the spill with paper towels. Evaporate to dryness in a fume 
hood. 



SULFUR DIOXIDE 


Chemical Eonuula: SO^ 

Syiaonyms : sulfurous acid anhydride; sulfurous oxide 

Description: A colorless, irritating, nonflanmiable gas with a sharp, 

pungent odor associated with burning sulfur. Detectable by odor 
at less than one ppm* 

I’oxicity: It is a high health hazard which is intensely irritating to 

the eyes, throat, and upper respiratory tract. Forms an acid on 
cotitact with tissue moisture* 

Inhalation Exposure to the gas should not exceed five parts 
per million parts of air (ppm) averaged over the eight hour 
work period. It is detectable by taste at less than 1 ppm 
and by odor at about 3 ppm, 8-12 ppm is irritating, and 
4Q0 ppm is immediately hazardous to life on 1/2 to 1 hour 
exposure; 3Q00 ppm is fatal on 5-10 minutes exposure. Death 
can result from systemic acidosis (at low concentrations), 
pulmonary edema (moderate- concentrations) , or respiratory 
paralysis (high concentrations). Some people are very sensi- 
tive to SO2. 

Eye coiitact - It can produce eye inf laimnation, and at higher 
concentrations damage the cornea, 

Treatment of Overexposure: Contact Hedical Services immediately. 

NOTE: Sections marked with (»'') are for the attention of medical 

personnel and are iiicluded here only for information, not 
for first aid action. 

Eyes - Flush eyes with .waterin'^ then instill olive oil. 

Skin - Wash with soap and water; treat skin chemical burns the 
same as thermal burns. 

’'^General - Asnecessary, provide oxygen by the intermittent, 
positive-pressure method; administer bronchodialators and 
decongestants; cortisone; codeine for cough; sedation, if 
necessary. 

Personnel Exposure; Maintain gas level Vv^i thin, safe levels by process 

enclosure and ventilation. Wear chemical goggles and rubber gloves 
when working with tlie gas. Wear self-contained breathing apparatus 
wheit concentrations of gas in work area exceed safe levels , e.g.- , 
during a leak. 

Storage: Outdoor or detached storage in wall-ventilated area preferred. 

Leak Coxitrol: Evacuate personnel. Bubble the leaking gas through a 

calcium hypoehloti to solution. If possible. Include a trap in the 
line to prevent the solution from being sucked back into the cyl- 
■ inder. ... 


Disposal: Bubble gas into water. Add strong solution of potassium 

permanganate until a permanent pink color remains. It is then 
safe to pour away. 

Chemical Incompatibility: Forms dangerous combinations with acrolein, 

aluminum, cesium monoxide, chlorates, chlorine trifluoride, chromi- 
xara, ferrous oxide, fluorine, manganese, potassium chlorate, 
rubidium carbide, sodium, sodium carbide, and stannous oxide. 



SULFUR HEXAFLUORIDE 


Chemical Formula: SF^ 

t» 

Synonym: sulfur fluoride 

Description: A colorless, odorless gas. 

Fire Hazard: It is a dangerous fire hazard. Incombustible but when 

heated to decomposl t ion, it emits highly toxic fumes of fluorides 
and sulfur oxides. 

Toxicity: It is a slight inhalation hazard. In the pure state it is 

chemically and physiologically inert, but in the form ordinarily 
available has lower sulfur fluoride impurities which may be very 
toxic, very reactive chemically, and corrosive. These Impurities 
can hydrolyse with moisture and produce hydrogen fluoride, a 
highly toxic and caustic material. 

Inhalation - Exposui e to this gas should not exceed 1000 parts 
per million parts of air averaged over an eight-hour work 
period. 

Leak Control: Place container witliin a fume hood and allow to leak off 

at as low a rate as possible or flow the gas into a solution of 
caustic soda and slaked lime. 

Chemical Incorapat Ibl I Ity : Can form dangerous combination with dlsilane 

resulting in explosion. Halogenated compounds in general form un- 
safe combinations with Inorganic acids, caustics, amines, olefins, 
esters, and cyanohydrins. 
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SULFURIC ACID 

Chemical Formula: H„SO, 

2 4 

Synonyms: battery acid; dipping acid; hydrogen sulfate; oil of vitriol; 

fertilizer acid; spirit of sulfur 

Description: A clear, colorless, odorless, oily liquid. Darkens with 

impurities. 

Fire Hazard: Non-flammable but in concentrated form it can ignite com- 

bustibles on contact. When heated, it emits highly toxic fumes. 
Extinguish fire^s with dry chemical or CO^. 

Toxicity: Sulfuric acid is a high health hazard. Concentrated solutions 

are rapidly destructive to tissues, producing severe burns. 

Inhalation - Exposure to the vapors or mists should not exceed 
1 milligram per cubic meter of air averaged over an eight- 
hour work period. Inhalation of concentrated vapor can cause 
bronchitis, and lung damage; and hot vapors may cause im- 
mediate unconsciousness. 

Ingestion - In dilute form it is not a systemic poison; in con- 
centrated form severe injury and even death may result. 

Eye and skin contact - Repeated contact with dilute solutions 
produces corneal damage to the eye and dermatitis and ulcera- 
tion to the skin. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with (*) below are for the attention of 

medical personnel and are included here only for informa- 
tion, not for first aid. 

Eyes - Flush with plenty of water for at least 15 minutes. 

Skin - Wash with prolonged running water and follow with soap 
and water, *then mild alkaline solutions. Remove contam- 
inated clothing. 

Ingestion - Do not induce vomiting; wash out mouth with water 
and drink plenty of water and lailk with egg whites , if avail- 
able. *Gas trie lavage followed by demulcents. 

* General - Treat for shock, if necessary; morphine for pain; 
bronchodialators ; codein for cough; oxygen therapy with 
5 percent solution of sodium bicarbonate as an aerosol. Sub- 
sequent treatment is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, lab coat, rubber apron, and 

chemical goggles. Emergency eye-wash fountains should be available 
in the work area. If vapors can exceed safe levels , wear the 
appropriate chemicai cartridge respirator or self-contained 
breathing apparatus . 

Storage: Protect containers from damage and contact with water. 
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spill Coiitrol: Cover the spill with sodium bicarbonate or a soda aslx- 

slaked lime mijtture (50-50). Mtic and add water 11 necessary to 
i orui a slurry. Wash down the drain with excess water. Wash spill 
site with soda ash solution. 

Chemical Incompatibility: Gan form dangerous combinatioirs with many 

chemicals including acetic anhydride, acetonitrile, acrolein, 
acrylonitrile, alcoholsS, ammonium hydroxide, butyraldehyde , car- 
bides, chlorates, diisobutylene, epichlorohydrin, othylenimine , 
hydrochloric acidji isoprene, mercuric nitride, powdered metals, 
nitrotoluone, perchlorates, perchloric acid, picrates, potassium 
permauganate and chlorate, propylene oxide, sodium earbonite, 
sodium hydroxide and \vTater. 



SULFUR MONOCHLORIDE 


Chemical Formula: S„C1„ I 

•4 I 

Synonyms: disulfur dichloride; sulfur chloride; sulfur sub chloride; | 

thiosulfurous di chloride j 

I 

Description: amber to yellowish red, oily, fuming liquid Vv^ith a | 

petietrating odor. On contact with water it decomposes to hydro- | 

chloric acid and sulfur dioxide. | 

I 

■i 

Fire Hazard: Combustible. Flash point is 118° C (245° F) . Extinguish * 

fire with dry chemical or CO^. | 

Toxicity: It is highly toxic by inhalation and ingestion and is a strong 

tissue irritant on contact. 

Inhalation - Exposure to the vapors should not exceed one part 
per million parts of air (ppm) averaged over an eight-hour 
work period. Two to 9 ppm are irritating and 150 ppm vras 
fatal to mice after one minute of exposure. 

Treatjnent of Overexposure; Contact Medical Services immediately, 

NOTE: Sections marked (*) are for the attentioiv of medical person- 
nel and are included here for information only, not for I 

first aid action. 

Eyes - laraiediately flush with plenty of water for 15 minutes 

Skin - Wash with plenty of soap and venter. Remove contaminated 
clothing immediately. 

*Treat skin burns as usual. 

^General - Administer oxygen with intermitten,t positive pressure. 

Administer codeine for cough and sedate as necessary. Further 
treatment is symptomatic and supportive. 

Personnel Protection: Wear long rubber gloves, safety glasses or chemi- 

cal goggles., and lab coat. If airborne vapors are likely to exceed 
safe levels, e.g,, during clean-up of a spill, wear a self- 
contained bx’eathing apparatus. 

Storage: Keep containers tightly closed and separate from water. 

Spill Control: Cover spill with dry vermiculite, sodium bicax'bonate, or 

a mix of soda ash and slaked lime (50-50) . Mix and spray water | 

cautiously from an atomizer. Beware of a flash fire. Scoop up j 

and add slowly to a large container of water - if too active cmi“ I 

tinue spraying. When the reaction is complete, neutralize (litmus |, 

test) with bM-NH 40 H or 6M-HC1 and wash dowx the drain with a large j. 

excess of water. Wash . the spill site with soap solutiou. 

Gheraical Ineompatihillty: Gan form dangerous combinations with chromyi : 

chloride, organic matter, phosphorus trioxide, sodium peroxide, and ; 

water. - ■- -•p 
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SULFUR TRIOXIDE 


Chemical Formula: SO„ 

o 

Synonyms: sulfuric acid anhydride; sulfuric oxide; Sulfan 

Description: k colorless solid, liquid, or gas ; melting point 16,8° C 

(62° F) and boiling point 44.8° C (113° F) . The solid readily 
absorbs moisture and emits dense x^hite fumes. 

Fire Hazard: Dangerous; when heated to decomposition it emits highly 

toxic fumes. Can react explosively xi7ith xv^ater. Fire risk in con- 
tact with organic material. 

Toxicity: Sulfur trioxide is a high inhalation, ingestion, and irritant 

hazard. It is highly irritating and corrosive on contact xizith tis- 
sues . 

Inhalation - It is recommended that exposure to airborne dust or 
vapors not exceed 0.3 parts per million (ppm) of air averaged 
over an eight-hour period. It is tolerable at 1,5 ppm for 
five minutes , producing a choking sensation except in persons 
routinely, exposed who can build up a tolerance to it. Higher 
concentrations can produce spasm of the larynx and lung edema, 
leading to asphyxia. In animal tests as lox^ as 60 ppm proved 
fatal; long-term exposure to lox'j' concentrations can produce 
ulcers and gastritis, 

Skin and Eyes — Skin contact can produce burns and ulcerations. 
Eye contact can result iti inflammation, swelling, and opaci- 
ties in the cornea. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) beloxir are for the attention of medical per- 

sonnel and are not for first aid action. 

Eyes - Immediately flush x<rith plenty of water for at least 
15 minutes. 

Skin - Wash x^'ith soap and x^ater thoroughly, 

*Treat burns in the same manner as thermal burns, 

*General - Administer oxygen under positive pressure and artifi- 
cial respiration if needed. Watch for lung edema. 

Personnel Protection: T'Jhen vapors may exceed safe airborne concentra- 

tions, e.g., during a spill wear an approved gas mask x^ith acid gas 
canister and ultra-fine filter or a self-contained breathing ap- 
paratus, Wear rubber or neoprene protective clothing and chemical 
goggles, : 

Storage: Avoid storage on xxrooden floors. 

Spill. Control : Cover xx^ith. sodium bicarbonate or a 50-50 mixture of soda 

ash and slaked lime. Mix and add enough water to form a slurry, 

. Scoop - up:, dilute with water and , wash doxan the drain x>rith excess 
water.; Wash the spill site with. .soda ash solution. 
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Chemical InccuipaCibility ; SO3 in excess with tetraf luoroethylene can 

decompose explosively to form carbonyl fluoride and sulfur dioxide. 
Violent reactions can also occur with dioxygen difluoride, nitrile 
..£b.Io.rida, and anhydrous per ehleric acid. 


SULFURYL CHLORIDE 


Gftemical Formula: SO^jCl^ 

Synonyms: chlorosuLfurie acid; sulfonyl chloride; sulfuric chloride; 

sulfuric oxychloride 

Description: A colorless to light yellow liquid with a pungent odor 

which rapidly decomposes in hot water to sulfuric and hydrochloric 
acids; it has an acrid odor. Not flanmmble. 

Toxicity: It is highly toxic by ingestion, iiilialation , and skin contact 

due to its strong irritating and corrosive qualities. 

Inhalation - Exposure to the vapors is not recommended to exceed 
one milligram per cubic centimeter of air (less thaxi one part 
per million parts of air). Bronchitis and lung inflammation 
can result from overexposure. 

Eye contact - Damage to the cornea caia occur, as well as con- 
junctivitis. 

Treatment of Overexposure; Contact Medical Services immediately, 

NOTE: Sections marked (*) are for the attention of medical person- 

nel and are included here for information only, not for* first 
aid action. 

Eyes - Immediately flush with plenty of water for 15 minutes! 

Skin - Wash with plenty of soap and water. *Treat skill burns as 
usual. Remove contaminated clothing and shoes. 

Ingestion - If conscious, have the victim drink water or milk; 
do not induce vomiting. 

■'General - Administer oxygen with intermittent positive pressure 
for inhalation exposure. Also, a five percent solution: of 
sodium bicarbonate as an aerosol may be used, Administer 
bronchodialators and decongestants as necessary. Further* 
treatment is supportive and symptomatic. 

Personnel Fro tection: Avoid contact with liquid and gas. Wear rubber 

protective clothing and chemical goggles. , If vapors in the work 
area exceed safe levels, e. g. , during clean-np of a, spill, wear a 
self-contained breathing apparatus, 

Fptll, Control : Cover spill with dry vermiculite, sodium bicarhonate, or 

a mix of soda ash and slaked lime (50-5G). Mix and spray water 
cautiously fi'om an atomizer. Beware of a violent reaction with; 
water with the emission of hydrogen chloride and sulfur dioxide 
gases. Scoop up and add slowly to a large container of water - if 
too active continue spraying. \s!hen the reaction is complete, neu- 
tralize (litmus test) with 6M-NH^0H or 6H-HG1 and wash domi the 
drain with a large excess of water. Wash the spill site with soap 
solution. 

Chemical Incompatibility; Forms dangerous combinations with water, lead 
dioxide, dimethyl sulfoxide, and o-nitrobenzoylacetic acid. 


P-TERPHENYL 


Chemical Formula: (C,Hc)„C,H, 

6 5 2 6 4 

Synonym: 1,4-dlphenyl benzene 

Description: A liquid with a flash point of 207° C (405° F) . 

Fire Hazard: Flammable. Extinguish fires with dry chemical or CO 2 . 

Water or foam may cause frothing. 

Toxicity: Details on toxicity nre sketchy but p-terphenyl is considered 

highly toxic when ingested. Animal studies have shown liver and 
kidney injury, with toxicity proportional to solubility. 

Inhalation - Exposure to the airborne vapors should not exceed 
one part per million parts of air at any time. 

Personnel Protection: Wear rubber gloves, lab coat, and face shield. 

Spill Control: Eliminate all sources of ignition and flammable. Absorb 

spill on paper towels. Evaporate to dryness in a fume hood. 


TETRAFLUOROETHYLENE 


Clveiulcal Formula: CF^rGF.j 

Syiioiiyras : perfluorootbylenej I'FE; teflon (resin) ; FIuoxt; '’Halon" 

Description: Colorless, flammable gas which when polymerised forms the 

plastic Teflon Cpolytetrafluoroethylene) 

Fire Ilasard; FlammabJ.e in a range of 10 to 50 percent. Vapor heavier 
than air. Use water to extinguish fires. 

Toxicity: TFE is dangerous when heated to decomposition, emitting highly 

toxic fumes of fluorides. It has toxic properties comparable to 
the decomposition products resulting from heating Teflon above 
400° C, Inhalation of TFE or the Teflon products causes symptoms 
defined as polymer fume fever, i.e., chills, fever, aches, and 
respiratory problems. Inhalation of TFE has also produced white 
blood cell disorders. 

Personnel Protection: Ensure adequate ventilation and do not smoke 

when working with this gas. When gas concentrations occur in the. 
\mtk area, e.g., due to a leaking container, wear self-contained 
breathing apparatus. 

Storage: Store containers in a vcrell-ventllated area (preferably outside 

or detached storage) protected from direct sunlight. Separate 
from oxidizing materials. 

Leak Control: Eliminate all SQurcas of ignition.. Place the leaking 

container in a fume hood o'r in an. open area out-of'-doors . 

Chemical ' Incompatibility. t .Dangerous when reacted with sulfur trioxide 
or Iodine pen tafluoride, and l;Lmoaene. Halogenated compounds in 
general form misafe combinations Vv»lth inorganic acids, caustics, 
amines., olefins, esters, axxd cyaxaohydrin.s. ; 



TETRAHYDROFURAN 

Chemical Formula: (CH^)^© 

Synonyms: cyclotetramethylene oxide; furanidine; oxacyclopentane ; 

butylene oxide; 1,4-epoxybutane; oxolane; THF; tetramethylene 
oxide; diethylene oxide 

Description: Colorless, mobile liquid with an ether-like odor 

Fire Hazard: Flash point is -18° C (1° F) ; explosive from 2.3 to 

11.8 percent by volume in air. It forms thermally explosive perox- 
ides on exposure to air. When heated to decomposition, it emits 
toxic fumes. Vapor is heavier than air. Extinguish fire with dry 
chemical, CO^ or foam. 

Toxicity: It is a moderate health hazard, acting as a narcotic and ir- 

ritant. Prolonged exposure results in injury to liver and kidneys. 

Inhalation - Exposure to airborne vapors should not exceed 
200 parts per million parts of air, (ppm) averaged over an 
8-hour work period; 25,000 ppm will cause anesthesia. 

Skin and eye contact - It is irritating to the eyes, skin, and 
mucous membrane, 

Treatment of Overexposure: Contact Medical Services immediately, 

Eyes - Flush immediately with plenty of X'7ater for at least 
15 minutes. 

Skin - Wash xcith soap and water. 

General - Treatment of exposure is non-specific. 

Ingestion - If victim is conscious , have him drink XAfater or milk. 

Personnel .Protection : Wear rubber gloves , lab coat,, and. face shield. 

If containment and ventilation, do not maintain vapor concentrations 
belox^ safe levels , e.g, , during clean-up of a spill, xrear a self- 
contained breathing apparatus. 

Spill Control: Eliminate all sources of ignition and flammables. Ab- 

sorb spill on paper toxvrels. _ Evaporate to dryness in a fume hood. 

Storage: Store, in a cool, dark, X'/ell-ventilated area away from heat. 

It reacts with oxygen in the air x^ithln a matter of days to pro- 
duce unstable peroxides. This reaction can be delayed by adding 
inhibitors, e. g. , 1 percent ethyl alcohol. Outside or detached 
storage is preferable. Separate from oxidizing materials. 

Chemical .Incompatibility: Can form dangerous combinations Xvrith air, 

lithium aluminum hydride, potassium hydroxide, sodium aluminum 
hydride, or sodium hydroxide. 



1 ,2 . 3,^-TETRAUYURONiUMmiALlNE 


Chemical Fonnula: C H ,(CU .) 

0 » «3 » » ^ 

Synonyms: tetralln; tetrallno; terranap; Jelta l5,7,‘»>-napluhancrl«‘ne; 

tetranap 

Description: A colorless liquid with a pungent, moldy odor. 

Fire Uacard: A raovlerate fire hazard with a fl.ash point of 77® C (171® F) 

and explosive limits from 0.8 to 5 percent by volume In air. Ex- 
tinguish with foam, dry chemical, or CO.,. Water may be Ineffective. 

Toxicity: It Is a moderate Irritant, Ingestion, and Inhalation hazard. 

In high doses It acts as a narcotic, and can produce kidney Injury. 
In test animals eye cataracts have occurred. 

I nit a 1 at Ion - Tlie suggested upper limit to exposure to airborne 
vapors Is 25 parts per million parts of air (ppm) averaged 
over an eight hour work period. Exposure of guinea pigs to 
.'75 ppm, 8 hours a dav for titree weeks resulted In severe 
changes to the kidneys and liver. High concentrat Ions also 
Irritate the eyes and mucous membrane, and cause conjunc- 
tivitis. 

Ingestion - It has moderate toxicity effects when swallowed; 
all effects are not yet known, but It Is harmful. 

Skin - Contact wltl» the skin Is Irritating and can cause 
de rmat i t i s iind ec zema . 

Treatment of Overexposure: Contact Medical Service Inuned lately . 

NOTE: Sections nuirked (*) below are fo*. the attention of medical 

personnel and are not for first aid action. 

Eyes - Flush the eyes with plenty of water. 

Skin - Wash with soap and water. Remove contaminated clothing 
.‘ind shoes. 

*lngestlon - ;V.lmlnlstor gastric lavage followed bv saline 
catharsis. 

*Ctv»neral - Further treatnvi*nt, including blood transfusion and 
oxvgen therapy, are Indicated by svmptoms. 

Personnel I’rotectlon: Wear rubber gloves, lab coat, and chemical 

g^'gRlcs or face shield. If vapors cannot be maintained within 
safe limits by containment and ventilation, e.g. , during clean-up 
of a spill, wear self-contained breathing apparatus. 

Spill Control: Eliminate all sources of ignition and flammables. Ab- 

sorb the spill with paper towels. Ev.iporate to drvness In a fume 
hood. 



THIOm CHLORIDE 

Chemical Formula: SOGl^ 

Synonyms; sulfurous oKychlorido; sulfur oxychloride 

Description: A colorless to pale yellow to red liquid Vvrith a sharp 

pungent, suffocating odor, It \jili decompose above 140° C (284° F) 
to form chlorine, sulfur dioxide and sulfur mono chloride. It 
hydrolyses by voater to form sulfur dioxide and hydrochloric acid. 

Fire Hazard: Nonf lammiable. Decomposes when heated or upon application 

of water to form SO^ and S.jCl^. 

Toxicity: Thionyl chloride is more toxic than sulfur dioxide. 17,3 

parts of its vapor per million parts of air (ppm) was lethal to 
cats after 20 minutes of exposure. The suggested upper limit to 
exposure for airborne vapor is one ppm at any time. It is corro- 
sive on contact, and is highly toxic by ingestion, inhalation, 
and skin and eye coxvtact. 

Treatment of Overexposure: Contact Medical Services immediately, 

HOTE: Sections marlced (*) are for the attention of medical per- 

sonnel and are included here for information only, iiot for 
first aid action. 

Eyes - Immediately flush with plenty of water for 15 minutes. 
Skin - Wash with plenty of soap and water. 

*Treat skin burns as usual. 

^Getxeral - For inhalation exposure administer oxygen with inter- 
mittent positive pressure. Also j a five percent solutio;T of 
sodium bicarbonate may be used in aerosol form. Administer 
bronchodilators and decongestants as necessary. Further 
treatment is supportive and symptomatic. 

Fersonnel Protection: Wear rubber gloves £md protective clothing, and 

. chemical goggles. Work in a fume hood, or in an open area out-oE- 
doors. If vapors may exceed safe limits , e.g, , during clean-up 
of a Spin , wear a self-contained breathing appara tus . 

Spill Control: Cover with; dry vermi cull te, sodium bicarbonate, or a 

mixture of soda ash and slaked lime (5 Q-50) . Mix and sp cay water 
cautiously from an atomizer. Beware of flash fire. Scoop up and 
add slow .ly to a large container of water (if too active continue 
spraying). When reaction, is complete, neutralize (litmus test) 
with 6 M-MH 4 OH or 6M-HG1 and wash down the drain with a large ex- 
cess of watex-. Mash spill site vnth soap solution. 

Chemical Tacompatibility: Dangerous when reacted with dimethyl sulfox- 

ide-, o-nitrolenaoylace.tlc acid, o-nitrophenylacetic- acid, or water. 


TITANIUM TETRACHLORIDE 


Chemical Formula: TiCl, 

4 

Synonyms: Titanic chloride; titanium chloride 

Description: A colorless to light-yellow liquid which fumes in moist 

air forming a dense and persistent white cloud. It has been used 
as a smoke generator. It has an irritating odor. 

Fire Hazard: Nonflammable. Do not use water to extinguish nearby 

fires. It reacts with water violently to produce dense toxic 
fumes. 

Toxicity: The vapors are highly toxic by inhalation or contact with 

skin or eyes and the liquid moderately toxic by ingestion or by 
absorption through the skin. It acts as a strong corrosive. 

Inhalation - The vapors are irritating when breathed and can 
cause bronchitis , lung edema, physical collapse, and death. 

Itigestlon - It has been estimated that one gram can be lethal. 

Skin and eye contact - Contact of the liquid or vapor with the 
skin can produce skin burns; eye contact can produce con- 
junctivitis, and injury to the cornea. 

Treatment of Overexposure; Contact Medical Services immediately. 

NOTE: Sections marked with (*) are for the attention of medical 

personnel and are not intended for first aid action. 

Eyes - Flush with water for at least 15 minutes. 

Skin - If the liquid is spilled on the skin, wipe it off with 
a dry cloth or paper tov^rel before applying water. Then wash 
with plenty of soap and water. Remove contaminated clothing 
and shoes . 

’'Treat skin burns in the usual manner. 

*lnhalation - Administer oxygen therapy by intermittent positive 
pressure method if necessary. Decongestants and broncho- 
dialators have been useful, 

’'General - Further treatment is supportive and symptomatic. 

’'Ingestion - Have victim drink water or milk and induce vomiting. 

Personnel Protection: Avoid contact with liquid and vapor. Wliere pos- 

sible handle in a fume hood. If vapors exceed safe levels, e.g. , 
during clean-up of a spill, wear chemical goggles , rubber protec- 
tive clothing and self-contained breathing apparatus, 

Storage: Keep container tightly closed. 

Spill Control : Cover spill r^ith excess sodium bicarbonate. If a small 

quantity is involved, scoop the mixture into a large beaker of 
water and let stand for a few minutes. Slowly pour into a drain 
with large amounts of water. Wash the spill site with soapy water. 

Disposal: : Hose away in an approved disposal pit. 
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TOLUENE 


Chemical Formula: G,Ht-CH_ 

6 5 3 

Sytionyms: phenylme thane; toluol; methyl benzene; methacide; methyl 

benzol 

Description: A colorless clear flammable liquid distillate from coal 

tar, sometimes contaminated with benzene. Pleasant odor. Vapor 
is heavier than air. 


Fire Hazar l: Flanunable. Flash point is 4° C (40° F) ; explosive from 

1.2 to 7.1 percent by volume. Extinguish fire with dry chemical, 
foam, or CO^* Water may be ineffective. 

Toxicity: This volatile solvent is toxic by all portals of entry; in- 

halation, ingestion, and skin contact. Inhalation is usually the 
primary portal. In high concentrations toluene acts as a powerful 
narcotic and can cause coma, arrest of respiration, and death. 
Poisoiving can cause liver damage, High concentrations can produce 
brain damage. 

Inhalation - Exposure to airborne vapors should not exceed 
200 parts per million parts of air (ppm) averaged over the 
eight-hour work period, nor 300 ppm at any time - except that 
500 ppm is permitted for not more than a ten-minute period 
during the eight hours. Toluene can be detected by odor 
at about 200 ppm but loss of sense of smell follows rapidly 
at this level and cannot be r&lied on as a warning. 8000 to 
12,000 ppm is believed to be hazardous to health. 

Skin and eye contact - Contact with the eyes causes severe pain 
and intense burning of the. cornea if not flushed quickly with 
water. Contiirued skin contact produces dermatitis due to 
de-f atting action. 


Treatment of Overexposure: Contact Medical Services immediately, 

NOTE: Items marked (*) are for the attention of medical personnel 

and are not first aid action items. 

Eyes - Itrauediately flush with plenty of water and continue for 
at least 15 minutes. - 

Skin - Wash with soap and water. Remove contaminated clothing 
and shoes . 

^Ingestion - Administer saline cathartics and demulcents. Do 


not. induce vomiting, 

’'General - Recovery following removal from exposure is generally 
the rule and no permanent effects result. Further treatment 
is symptomatic and supportive. 


Fersonnel Protection: Maintain work atmosphere below safe levels by 

process enclosure and ventilation. Wear rubber gloves, lab coat, 
and chemical goggles or face shield. If vapors should exceed safe 
levels , e.g., during clean-up of a spill, X'fear self-contained 


breathing 


apparatus. 


249 


Storage: Store in standard flammable liquids storage room. 

Spill Control: Eliminate all sources of ignition and flammables. Ab- 

sorb spill on paper towels. Evaporate to dryness in fume hood, 

Chemical Incompatibility: Dangerous when combined with nitric acid and 

sulfuric acid, with nitrogen tetroxide, or silver perchlorate. 
Aromatic hydrocarbons in general can form unsafe combinations with 
inorganic acids, halogens, and molten sulfur. 


TRIBROMOMETllANE 


Chemical Formula: CHBr^ 

Synonyms: bromoform; methenyl tribromide 

Description: A hea,vy colorless liquid having a sweet odor; hexagonal 

crystals. Turns yellow with gradual decomposition- 

Fire Hazard: When heated to decomposition it emits highly toxic fumes. 

Nonf latimiable. 

Toxicity: Tribromomethane acts as a poison when inhaled, swallowed, or 

absorbed through the skin. It is an irritant, depresses the central 
nervous system, can damage the liver to a serious degree and can 
cause death through anesthesia. It is rather highly toxic and 
should be handled with a great deal of caution. 

Inhalation - It has anesthetic properties similar to chloroform. 
It produces irritation, tearing of the eyes, and narcosis. 

Lung edema can result. 

Inges tion - Taken orally, it is a poison which leads to respira- 
tory difficulties aiid loss of consciousness. 

Skin - Tribromomethane may be absorbed in toxic amounts through 
the intact skin. It is irritating to. the skin and eyes. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Sections marked with (*) below are for the attention of 

medical personnel aiad are not for first aid. 

Eyes ^ Flush v\rith plenty of water 
Skin - Wash with soap and water 
*Ingestion - Gastric lavage, followed by cathartics or enemas 
Inhalation - Artificial respiration and oxygen, if necessary, 
’'^Subsequent treatment is symptomatic and supportive- 

Personnel Protection: Wear rubber gloves, lab coat, and safety glasses. 

If vapors could exceed safe limits, e.g., during clean~up of a 
spill, wear the appropriate chemical cartridge luask or a self- 
contained breathing apparatus. 

Storage: Store away from light and direct sunlight. Keep containers 

tightly closed. 

Spill Control: Absorb the spill with paper towels and evaporate to 

dryness in a fume hood. \?ash the spill site with soap solution. 
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TRIBUTYL PHOSPHATE 

Chemical Formula: (C^HgO)^^^ 

Synonyms: celluphos 4; TBP 

Description; A colorless, odorless liquid. 

Fire Hazard: Combustible; flash point 146° C. Extinguish fires with 

water, foam, dry chemical, or CO^. 

Toxicity: It is moderately toxic by ingestion and inhalation and also 

is a skin irritant. It stimulates the central nervous system and 
can result in death due to pulmonary edema. 

Inhalation - Exposure to the vapors should not exceed five mil- 
ligrams per cubic meter of air averaged over an eight-hour 
work period. 

Contact Medical Services immediately if overexposure by any route 
is suspected. 

Personnel Protection: Wear rubber gloves, safety glasses, and lab coat 

If vapors could exceed safe levels, e.g., during clean-up of a 
spill, wear a self-contained breathing apparatus. 

Spill Control; Absorb spill with vermiculite or paper towels. Scoop 

the mixture into a plastic bag. Burn with Waste flammable solvent 
at an approved disposal site. 


1,1, 1-TRIGHLOROETHANE 


Chemical Formula: CH^CCl^ 

Synonyms; alpha-trichloroethane; methyl chloroform; Chlorothene; NA500: 
ANE Chlorten; Aerothene TT; ethylidine chloride 

Description: A colorless liquid which will not sustain combustion. It 

is volatile and has a chloroform- like odor detectable at from 20 
to 100 ppm. 

Fire Hazard ; Relatively nonflammable; moderately flammable at higher 

temperatures. Ignition temperature 537° G (998° F) . Emits highly 
toxic and irritating fumes when heated. Extinguish fires with dry 
chemical, CO 2 , or foam. 

Toxicity: Acts as a narcotic when inhaled or ingested in large doses, 

but the oral toxicity is quite low. Has damaging effect on liver. 

Inhalation - Exposure to the vapors should not exceed a suggested 
limit of 350 parts per million parts of air (ppm) averaged 
over an 8-hour work period. A sweet odor is noticed at less 
than 350 ppm, which becomes disagreeable above 1000 ppm; 

2000 ppm will be narcotic within 5 minutes. Death can occur 
due to heart or respiratory failure. 

Ingestion - Oral toxicity is low. 

Skin and eye contact - Prolonged contact with the skin causes 
mild dermatitis. Gontact of the liquid or vapor x\rith the 
eyes is irritating. Trichloro ethane is poorly absorbed 
through the skin. 

Treatment of Overexposure: Gontact Medical Services immediately. 

'NOTE: Sections marked (*) are for the attention of medical person- 

nel, and are included here for information only, not for 
first aid action. 

Eyes - Flush with water 

Skin - Wash with soap and water 

*Ingestlon - Do not administer epinephrine. See general comments 
below. " If victim is conscious have him drink water or milk 
and induce vomiting. 

’'General - Artificial respiration and oxygen, if necessary; keep 
warm and quiet. 

^Subsequent treatment is symptomatic and supportive. 

Personnel Protection; Wear rubber gloves , lab coat, and safety glasses. 
General Ventilation is usually sufficient to maintain vapor levels 
below safe limits at room temperature unless large areas of surface 
are wetted. If vapor levels .are high, wear chemical goggles and an 
approved chemical cartridge respirator. 



i 


Storage: Do not store in aluminum containers. 

Spill Control: Absorb on paper towels and evaporate to dryness in the 

fume hood. Wash spill site with soap solution. 

Chemical Incompatibility: Forms dangerous combinations with acetone, 

oxygen, sodium, sodium hydroxide, sodium-potassium alloy, or * | 

aluminuBi. Halogenated compounds can form unsafe combinations TvLth f 

inorganic acids, caustics, amines, olefins, esters, and cyano- 
hydrins . I 

f 

■ i 
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TRICHLOROETHYLENE 

Chemical Formula: CHCl = 

Synonyms: acetylene trichloride; algylen; ethinyl trichloride; chlory- 

lene; ethylene trichloride; trichloren; trichloroe thane; germalgene; 
trilene; T-403; Triline; Trethylene; Ghlorylen; Trimar; Westrosol; 
triclene 

Description: A clear, colorless liquid with sweet solventy odor barely 

perceptible at 20 to 100 ppm. 

Fire Hazard: Nonflammable at ordinary temperatures. High temperatures 

may result in decomposition with toxic and corrosive fumes , in- 
cluding phosgene. Extinguish fire with dry chemxcal, CO 2 , or foam. 

Toxicity: Health problems can result from direct contact, inhalation 

of vapors., or ingestion. Prolonged overexposure can cause damage 
to the nervous system, the liver , kidneys , and the optic nerve. It 
may be habit forming (addictive). It has been knomi to produce 
liver cancer in test animals. 

Inhalation - The most important effect is depression of the ner- 
vous system and narcosis. High concentrations can cause death. 
Exposures to vapors should not exceed lOO parts per million 
parts of air (ppm) averaged over an eight-hour work period, 
nor 200 ppm at any time - except that 300 ppm is permitted for 
not more than a five minute period in any two hours during the 
eight-hour period. 

Ingestion - Swallowing small quantities can cause stomach and 
intestinal upset in addition to the long-term effects described 
above . 

Skin and eye contact - Repeated skin contact can cause dermatitis 
due to the de-fatting action. Contact with the eyes is irri- 
tating. Some absorption through the sldn can occur. 

Treatment of Overexposure: Contact Medical Services immediately. 

NOTE: Items marked (*) are for the attention of medical personnel 

and are not first aid action, items . 

Eyes - Flush with water 

Skin - Wash with soap and water. Remove Gontaminated clothing 
and shoes . 

^Ingestion - Administer gastric laVAge followed by saline cathar- 
^ sis 

*Inha la tio n - Oxygen and artificial respiration if indicated. 

^General - ^ adrenaline; symptomatic and supportive. Follow 

liver and kidney functions carefully^ and be alert for cardiac 
arrhythmia if anesthetic effects are noted. 



Personnel Protection: Wear polyvinyl gloves, lab coat, and chemical 

goggles. If local exhaust ventilation and containment do not keep 
vapors below safe levels, e,g., during a spill, wear a self- 
contained breathing apparatus. 

Storage: Store in well-ventilated, cool location out of direct sunlight 

Spill Control: Absorb on paper towels and evaporate to dryness in a 

fume hood. Wash spill site with soap solution. 

Chemical Incompatibility: Can react dangerously with aluminum, barium, 

nitrogen tetroxide, lithium, magnesium, liquid oxygen, oxygen, 
potassium hydroxide, potassium nitrate, sodium, sodium hydroxide, 
and titanium, Halogenated compounds in general form unsafe com- 
binations with inorganic acids, caustics, amines, olefins, esters, 
and cyanohydrins. 
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TRIETHANOLAMINE 


Chemical Formula; (CH^OHCH^)^^ 

Synonyms: 2-aminoethanol; trl (hydroxy ethyl) amine; trolamine; 

sterolamine; 2 ,2* ,2"-nitrilotriethanol; daltogen, triethylolamine; 
trihydroxy trie thy lamine 

Description: A pale yellow oily liquid with mild ammonia odor. Becomes 

brown on exposure to air or light. 

Fire Hazard: Combustible. Flash point 179° C (355° F) . Toxic gases 

may be produced in fire. Extinguish fire with dry chemical, alcohol 
foam, or CO^. Water may be ineffective on fire. 

Toxicity: A slight ingestion and skin absorption toxic hazard. It can 

produce liver and kidney damage under prolonged exposure. 

Inhalation - No threshold limit has been established. Animals 
exposed to 100 parts of vapor per million parts of air (ppm) 
have died after 30 days of exposure. The level of detectable 
odor is 3 to 4 ppm. Skin irritation and lethargy have oc- 
curred at 5-12 ppm. 

Eye contact — The liquid splashed in the eyes can cause severe 
injury. 

Ingestion - The amount that might prove to be lethal, if swal- 
lowed, is believed to be from one pint to one quart. G.I. 
tract damage would result. 

Treatment of Overexposure: Contact Medical Services immediately. 

Eyes - Flush with running water for at least 15 minutes. 

Skin - Wash with soap and water 

Ingestion and inhalation — Treatment is supportive and sympto- 
matic. If the victim is conscious and swallowed this material, 
have him drink- water or milk. 

Personnel Protection: Wear butyl gloves, chemical goggles, and lab coat. 

If vapors are. not maintained below safe limits , e. g. , during clean- 
up of a spill, wear a self-contained breathing apparatus. 

Spill Control; Cover spill with sodium bisulfate. Spray with water, 
and. wash down the drain with a large excess of water. 

Chemical- Incompatibility: Amines. in general. can form unsafe combinations 

with inorganic acids , organic- acids , halogenated compounds, alde- 
hydes, ketones, esters, phenols, cyanohydrins, nitriles, and acid 
anhydrides . 


257 


VANADIUM PENTOXIDE 


Chemical Formula: ^ 2^5 

Synonym: Vanadium anhydride; vanadic anhydride 

Description: A yellow to red crystalline powder 

Toxicity; V2O5 presents low toxicity by ingestion and skin contact and 
intermediate toxicity by inhalation. 

Inhalation - Exposure to airborne dust concentrations should not 
exceed 0.5 milligram per cubic meter of air averaged over an 
eight hour work period. The limit for fumes is 0.1 mg/m^. 
Toxic effects include chronic cough, chest pain, bronchitis, 
and emphysema. 

Skin and eye contact - It irritates the conjunctiva of the eye 
on contact but generally is not irritating to the skin. It 
can penetrate the intact skin and be absorbed into the blood- 
stream. 

Ingestion - Acute poisoning results in gastrointestinal upset, 
loss of appetite, emaciation, and blood • disorders . 60-100 

milligrams may cause death. 

Treatment of Overexposure; Contact Medical Services immediately. 

NOTE: Sections below marked with (*) are for the attention of 

medical personnel and are. included here only for informa- 
tion, not for first aid action. 

Eyes - Flush with. water 

Skin - Wash with soap and water 
*Ingestion - Administer gastric lavage followed by saline 
catharsis; give ascorbic acid at 100 mg three times a day. 
Further treatment is symptomatic and supportive. 

Personnel Protection: Wear rubber gloves , chemical goggles, and lab 

coat. If vapors may exceed safe levels in the work area, e.g,, 
during clean-up of a spill, wear a self-contained breathing ap- 
parap.«'s . 

Spill Control : Cover the spill with powdered ammonium carbonate. Add 

a layer of crushed ice and spray with 6M-NH4OH while stirring. 
Scoop- the slurry into a leak-tight container and save for salvage 
if desired. Wash the site with soapy water. 

Chemical Incompatibility: Forms unsafe combinations with chlorine 

trifluoride and with lithium. 
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XYLENE 


Chemical Formula; CgH^ ( 0112)2 

Synonyms; xylol; dimethylbenzene 

Description: A clear, colorless, volatile, flanmiable, liquid solvent 

with a sweet odor. Commercial xylol is a mixture of three isomers; 
ortho-, and para-xylene, with the meta-form as the major component. 

Fire Hazard: High. Flash point and explosive range varies with the 

isomer, but nil have flash points near room temperature and ex- 
plosive limits ranging from 1 to 6 percent by volume in air. Vapors 
are heavier than air. Extinguish fire with foam, dry chemical, 
or CO^. Water may be ineffective on fire but may be used to reduce 
the rate of burning. 

Toxicity: Moderate health hazard, being toxic by inhalation, ingestion, 

and by skin absorption. It is narcotic, depresses the central 
nervous system, and is an irritant. 

Inhalation - Exposure to airborne vapors should laot exceed 
100 parts per miilion parts of air (ppm) averaged over an 
eight-hour work period. 200 ppm can be detected by odor but 
higher concentrations tend to paralyze the sense of smell 
and so odor is not a safe means of detection. Xylene is nar- 
cotic at 2300 to 3500 ppm. It is irritating to the nose and 
pulmonary system and can cause lung edema. Concentrations 
greater than 3500 ppm may be lethal, 

Inges tion - No fatal cases reported, but fatalities are possible. 
Eyes and skin Toxic poisoning by absorption through the skin 
is slow. Defatting action produces dermatitis, it is an eye 
ix'rltant, and lesions in the cornea may occur. 

Treatment of Overexposure: Contact Medical Services lumiediately , 

NOTE: ; Sections marked with are for the attentioxx of medical 
personnel and are not first aid action items.: 

Eyes - Flush with v^aUer. *Adminis ter analgesic ointment. 

Skin - Wash with soap and water 
*Xngestion - Gastric lavage with warm water followed by 1-2 
ounces of mineral oil and saline cathartic. Do not induce 
vomiting. 

^General - Artificial respiration and oxygen, if tiecessary. Do 
. m t administer epinephrine and avoid digestible fats, oils, or 
alcohol. Subsequent treatment is symptomatic and supportive^, 

Personnel Protection: Local exhaust ventilation or. containment should be 

used to keep concentration of, vapors within. safe levels. When, 
vapors exceed this , e, g, , during a spill, wear an organic vapor 
canister mask or self-contained breathing apparatus. Wear ruhber 
g loves , lab coat, and chemical goggles.. 



Storage: Outdoors or detached storage is preferable. Indoors storage 

should be in a standard flanuuable liquid storage room. 

Spill Control: Eliminate all sources of ignition and flanmiables. Absorb 

the spill with paper towels, and evaporate to dryness in a fume 
hood. 

Chemical Incompatibility: Aromatic hydrocarbons in general form unsafe 

combinations with inorganic acids, halogens, and molten sulfur. 


ZIRCONIUM OXIDE 


Chemical Formula: Zr02 

Synonyms: zirconia; zirconium dioxide; zir conic anhydride 

Description: White crystals 

Toxicity: Inhalation is the main route of entry to the body. It acts 

primarily as an irritant. 

Inhalation - Exposure to airborne fume should not exceed 5 mil- 
ligrams per cubic meter of air averaged over an eight-hour 
work period. The recommended limit for ultrafine powder is 
0.1 mg/m3. It appears to act as a systemic poison on the 
central nervous system with resultant progressive depression. 
Mild respiratory irritation also occurs. 

Skin - Skin contact in sensitized persons can produce dermatitis 
and granuloma of "•'he skin. . 

Treatment of Overexposure: Contact Medical Services. Treatment is 

symptomatic and supportive. 

Personnel Protection: Wear rubber gloves, safety glasses, and lab coat. 

When airborne dust concentration may exceed safe levels , wear ap- 
proved mechanical filter respirator. 

Spill Control: Collect spill in a beaker, dissolve in a large amount 

of water, , add soda ash, mix, neutralize x^ith 6M-HC1 and x<rash dox<m 
the drain x^ith an excess of water. 
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ZIRCONIUM POWDER OR DUST 

Chemical Formula: Zr 

Description: A bluish-black amorphous powder, or white-gray solid 

Fire Hazard: Zirconium in powder form is an extremely reactive metal 

which can explode spontaneously with great violence if particles 
are less than 10 microns in size. It ignites with relative ease 
and has a high rate of energy release, particularly when moist 
with water content of 5 to 10 percent. Fires involving zirconium 
cannot be extinguished by ordinary means and requires smothering 
by pulverized mineral material, e.g., dolomite, or graphite-type 
(G-1 powder) or salt-resin base (Met-L-X) agents. 

Toxicity: Zirconium powder has a mild toxic action through inhalation 

or by skin contact, and is considered to be an inert nuisance dust 
with low health hazard. 

Inhalation - It acts as a respiratory irritant. Exposure to 
airborne dust should not exceed 5 milligrams per cubic meter 
of air averaged over an eight-hour work period. No cases of 
industrial poisoning as a result of inhalation have been re- 
ported. 

Skin contact - Prolonged contact with the skin causes dermatitis 
and the formation of granulomas in the skin. 

Treatment of Overexposure: Contact Medical Services 

Eyes - Flush with plenty of water for 15 minutes. 

Skin - Wash with soap and water 

Inhalation - Physician referral with treatment being symptomatic 
and supportive 

Personnel Protection: Wear leather gloves, safety goggles or face shield, 

and fire-resistant clothing without pockets, cuffs or other recesses. 

Storage: The fine powder can be stored completely immersed in water, or 

under dry argon. Isolate from oxidizing materials . 

Operating Controls and Disposal:. Control dust production x^ith water- 
wash dust collector. Machine in the dry state or with the use of 


high-flash neutral mineral oil coolant. Place chips in covered 
metal waste cans and remove to disposal daily. Scrap zirconium 
should be burned at an approved disposal site. 
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INDEX 


Acetanil. See acetanallde. 

Acetanilide, 4 
Acetic acid, 5 

Acetic acid anilide. See acetanilide. 

Acetic acid, butyl ester. See butyl acetate. 

Acetic acid, chloride. See acetyl chloride. 

Acetic acid, dimethylamide. See N,N-diethyl acetamide. 

Acetic acid, lead salt. See lead acetate. 

Acetic anhydride, 7 

Acetic oxide. See acetic anhydride- 

Acetone, 9 

Acetonitrile. See methyl cyanide. 

Acetophenone, 11 

Acetylaminobenzene. See acetanilide. 

Acetylanillne. See acetanilide. 

Acetylbenzene. See acetophenone. 

Acetyl chloride, 12 

Acetylene trichloride. See trichloroethylene. 

Acetyl oxide. See acetic anhydride. 

Aerothene TT. See 1,1, 1-trichloroethane. 

Algylen. See trichloroethylene. 

Allylene. See methyl acetylene. 

Almond artificial essential oil. See benzaldehyde. 

N-alkyl dimethyl benzyl ammonium chloride, .14 
Alumina. See aluminxam oxide. 

Aluminum bromide, 15 
Aluminum chloride, 16 
Aluminum oxide, 17 

Aluminum trichloride. See aluminum chloride. 

Alundum. See aluminum oxide. 

Amianthus. See asbestos dust. 

3-Aminoanillne. See m-phenyl ened famine , 

2-Amir jethanol. See ethanolamine. 

Ammonia, 18 

Ammonium alkyldimethyl benzyl chloride. See N-alkyl dimethyl benzyl 
ammonium chloride. 

Ammonium chromate, 20 
Ammonium fluoride, 21 

Ammonium hydrate. See ammonium hydroxide. 

Ammonium hydroxide, 22 

Ammonium peroxydisulfate. See ammonium persulfate. 

Ammonium persulfate, 24 

Ammonium rhodanide. See ammonium thiocyanate* 

Ammonium sulfocyanate. See ammonium thiocyanate. 

Ammonium thiocyanate, 25 
Amphibole. See asbestos dust. 

Amyl acetate, 26 

My 1 acetic ether. Sed amyl acetate. 
n-Amyl alcohol, 27 


Anaesthetic ether. See ethyl ether. 

ANE chlorten. See 1,1, 1-trichloroe thane. 

Anhydrous hydrochloric acid. See hydrogen chloride gas. 

Aniline chloride. See aniline hydrochloride. 

Aniline hydrochloride, 29 

Aniline salt. See aniline hydrochloride. 

Anlsole, 30 

Anone. See cyclohexanone. 

1, 8,9-Anthracenetrlol, 31 
Anthralene. See 1,8,9-anthracenetriol. 

Anthralln. See l,8,9‘-anthracenetriol . 

Anthranol, See 1,8,9-anthracenetriol. 

Antlfehrin. See acetanilide. 

Antimonic acid. See antimony pentoxide. 

Antlmonic anhydride. See antimony pentoxide. 

Antimonic oxide. See antimony pentoxide. 

Antimony pentoxide, 32 

Aqua ammonia. See ammonium hydroxide. 

Aqua fortis. See nitric acid. 

Arctuvin. See hydroquinone. 

Arsenic hydride. See arsine. 

Arseniuretted hydrogen. See arsine. 

Arsine, 33 

Artificial almond oil. See benzaldehyde. 

Asbestos dust, 34 

Aterocyn. See potassium thiocyanate. 

Avantine. See Isopropyl alcohol. 

Avolin. See dimethyl phthalate. 

Azabenzene. See pyridine. 

Azacyclo hexane. See piperidine. 

1-Azanaphthalene- See quinoline. 

1-Azaindene. See Indole. 

Azine. See pyridine. 

Azotic acid. See nitric acid. 

Banana oil. See amyl acetate. 

Battery acid. See sulfuric acid. 

Benirol. See N-alkyl dimethyl benzyl ammonium chloride. 

Benzaldehyde, 35 ' 

Benzalkonium chloride. See N-alkyl dimethyl benzyl ammonium chloride 
1-Benzazine. See quinoline. 

1-Benzazole. See Indole. 

Benzenamlne hydrochloride. See aniline hydrochloride. 

Benzene, 36 

Benzenecarbonol. See benzaldehyde. 

Benzene chloride. See chlorobenzene, 
i, 3-Benzenediamine, See m-phenylenediamine. 

1,2-Benzenedicarboxyllc acid , dimethyl ester. See dimethyl phthalate 
1, 4,Benzenediol, See hydroquinone. 
p-benzenediol« See hydroquinone, 

1-Benzine, See quinoline. 

Benzionoform, See carbon tetrachloride. 



Benzocarbolic acid. See phenyl benzoate. 
Benzohydroquinone. See hydroquinone. 

Benzoic acid nitrile. See benzonitrile. 

Benzoic aldehyde. See benzaldehyde. 

Benzol. See benzene. 

Benzonitrile, 38 

Benzophenid. See phenyl benzoate. 

Benzophenol. See phenol. 

Benzo-b-pyridine. See quinoline. 

2,3-Benzopyrrole. See indole. 

1- Benzo beta-pyrrole. See indole. 

Benzoquinol. See hydroquinone. 

Benzoyl methide. See acetophenone. 

Beta-aminoethyl alcohol. See ethanolamine. 

Bibenzene. See diphenyl. 

Bichloride of mercury. See mercuric chloride. 

Bimethyl. See ethane. 

Biphenyl. See diphenyl. 

Bis (p-aminophenyl) methane. See 4, 4’-methylenedianiline 
Blue stone. See copper sulfate. 

Blue vitriol. See copper sulfate. 

BNB. See 3-nitrostyrene. 

Borane-trichloro. See boron trichloride. 

Bornane, 2-oxo. See camphor. 

2- Bornanone. See camphor. 

Boro ethane. See diborane. 

Boron chloride. See boron trichloride. 

Boron hydride. See diborane. 

Boron trichloride, 39 

Brocide. See ethylene dichloride. 

Bromine, 40 

Bromoform. See tribromomethane. 

N-bromosuccimlde. See N-bromosuccinlmide. 
N-bromosuccinimide, 42 

BTC. See N-alb.yl dimethyl benzyl ammonium chloride. 
Bunsenlte. See nickel oxide. 

Burnt lime. See calcium oxide, 

Butanal. See butyraldehyde. 

Butanenitrile. See N-butyronltrlle. 

Butanol. See butyl alcohol. 

2-Butanone. See methyl ethyl ketone. 

Butyl acetate, 43 

n-Buty aldehyde. See butyraldehyde. 

Butyl alcohol, 45 

n-Butylcarbinol. See n-amyl alcohol. 

Butylene oxide. See tetrahydrofuran. 
n-Butyl ethanoate. See butyl acetate. 

Butyl hydroxide. See butyl alcohol. 

2-butyne-l,4-diol, 46 
Butyraldehyde, 47 

Butyric acid nitrile. See N-butyronitrile. 


Butyric alcohol. See butyl alcohol. 

Butyric aldehyde. Sec butyr aldehyde, 

N-butyronitrile, 48 
Cadmium chloride, 49 

Cadmium dichloride. See cadmium chloride. 

Cadmium phosphate, 51 
Calcla. See calcium oxide. 

Calcium oxide, 52 

Calochlor. See mercuric chloride. 

Calogreen. See mercurous chloride. 

Calomel. See mercurous chloride. 

Calx. See calcium oxide. 

2-Camphanone. See camphor. 

Camphor, 54 

Carblnol. See isopropyl alcohol. 

Carbolic acid. See phenol. 

Carbon bisulfide.. See carbon disulfide. 

Carbon dioxide, 55 

Carbon disulfide, 56 

Carbon monoxide, 58 

Carbonic acid. See carbon dioxide. 

Carbonic acid anhydride. See carbon dioxide. 

Carbonic acid, diethyl ether. See diethyl carbonate. 
Carbonic acid, dipotassium salt. See potassium carbonate 
Carbonic anhydride. See carbon dioxide. 

Carbonic ether. See diethyl carbonate. 

Carbon tetrachloride, 59 
Carboxyacetic acid. See malonlc acid. 

Caustic alkali. See potassium hydroxide. 

Caustic flake. See sodium hydroxide. 

Caustic potash. See potassium hydroxide. 

Caustic soda. See sodium hydroxide. 

Cellosolve. See ethylene glycol monoethyl ether, 
Celluflex DPB. See dlbutyl phthalate. 

Celluphos 4. See tributyl phosphate, 

Cequartyl. See N-alkyl dimethyl benzyl ammonium chloride 
Chameleon mineral. See potassium permanganate. 

Chino line. See quinoline. 

Chlorine, 61 

Chlorobenzene, 63 

Chlorobenzol. See chlorobenzene. 

Chloroform, 64 

Ghlorohydric acid. See hydrochloric acid. 

Chlorohydric acid gas. See hydrogen chloride gas. 
Chloromethane, See methyl chloride, 

Gh loro sulfuric acid. See sulfuryl chloride, 

Chlorothene, See 1,1,1-trichloroethane 
Chlorylen. See trichloroethylene. 

Ghlorylene. See trichloroethylene. 

Chromic acetate. See chromium acetate. 
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Chromic acid, 66 

Chromic anhydride. See chromic acid* 

Chromium acetate, 68 

Chromium trioxide. See chromic acid. 

Cignolin. See 1, 8, 9-anthracene triol . 

G.I. solvent black 5. See nitrobenzene. 

Coal naphtha. See benzene. 

Coal tar naphtha. See benzene. 

Cobalt sulfate, 69 

Cobaltous sulfate. See cobalt sulfate. 

Colamine. See ethanolamine . 

Colloidal manganese . See manganese . 

Condy's crystals. See potassium permanganate. 

Copper chromate, 70 
Copper dust, 71 
Copper sulfate, 72 

Corrosive sublimate. See mercuric chloride. 

Cvnnene, 73 
Cumol. See cumene. 

Cupric chloride, 74 

Cupric sulfate. See copper sulfate. 

Cuprous cyanide ,75 
Cyanoacetic acid, 77 
Cyanobenzene . See benzonitrile . 

Cyanoethanoic acid. See cyanoacetic acid. 

Cyanomethane. See methyl cyanide. 

Cyclohexane, 79 

1,2 Cyclohexane dicarboxylic anhydride, 80 
Cyclohexanone, 81 
Cyclohexatriene . See benzene. 

Gyclohexylme thane . See methyl cyclohexane. 

Cyclopentimine. See piperidine. 

Cyclo tetramethylene oxide. See tetrahydrof uran . 

Cypentll. See piperidine. 

Daltogen. See triethanolamine. 

DBP. See dibutyl phthalate. 

Decahydronaphthalene, 83 
Decalin. See decahydronaphthalene. 

Delta (5,7,9)-naphthantriene. See 1,2,3,4-tetrahydronaphthaline 
Diamide. See hydrazine. 

Diamine. See hydrazine. 

Meta-diaminobenzene . See m-phenylenediaraine , 

Diaminodiphenyl -methane. See 4,4 ’-methylenedianiline. 
Dianilinomethane . See 4,4 '-methylenedianiline . 

Diatol. See diethyl carbonate. 

Diazotizing salts. See sodium nitrite . 

Diborane, 84 

Diboron hexahydride. See diborane. 

1,2 Dibromo ethane, 86 

Dibutyl-1, 2-benzene diearboxy late. See dibutyl phthalate. 
Dibutyl phthalate, 88 
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Dicarboxymethane. See malonic acid. 

1.2- Dichloroethane. See ethylene dichloride. 

Dichloroethylene. See ethylene dichloride. 

Dichloromethane. See methylene chloride. 

Dichromic acid, disodium salt. See sodium dichromate. 

N,N-diethyl acetamide, 89 

Diethyl carbonate, 90 

1.4- Diethylene dioxide. See dioxone. 

Diethylene ether- See dioxone. 

Di (ethylene oxide). See dioxone. 

Diethyl ether. See ethyl ether. 

Diethyl oxide. See ethyl ether. 

Diethyl sulfate, 91 

1,8-Dihydroxyanthranol. See 1,8,9-anthracenetriol. 

1.4- Dihydroxybenzene. See hydroqulnone. 

p-Dihydoxybenzene. See hydroquinone. 

1.2- Dihydroxye thane. See ethylene glycol. 

Dimethyamide acetate. See N,N-dlethyl acetamide. 

Dimethyl. See ethane. 

Dimethyl acetone amide. See N,M, diethyl acetamide. 

Dimethylbenzene. See xylene. 

Dimethyl benzeneorthodicaroxy late. See dimethyl phthalate. 
Dimethycarbinol. See Isopropyl alcohol. 

Dimethylf ormamide, 92 
Dimethylme thane. See propane. 

Dimethyl phthalate, 94 
Dimethyl sulfide, 95 

3.5- Dlnitroanlline, 96 
Dinitrotoluene, 97 

Dinitro toluol. See dinitrotoluene. 

1. 4- Dioxacyclohexane. See dioxane. 

DNT. See dinitrotoluene, 

Dioxane, 98 

Dioxonium perchlorate. See perchloric acid. 

Dioxybenzene- See hydroquinone. 

Dioxyethylene ether. See dioxone. 

Diphenyl, 100 

1.4- Diphenyl benzene. See p-terphenyl. 

Dipping acid. See sulfuric acid. 

Dipropyl methane.: See n-heptane, 

Disulfur dichloride- See sulfur monochloride. 

Dithranol. See 1, 8, 9-anthracenetrioi. 

DMA. See N,N-diethyl acetamide. 

DirF. See dimethylf ormamide. 

DMP. See dimethyl phthalate. 

DMS. See dimethyl sulfide. 

Dodlgen 226. See N-alkyl dimethyl benzyl ammonium chloride. 

DPP benzenedicarboxylic acid^ dibutyl ester. See dibutyl phthalate 
Drapoline. See N-alkyl dimethyl benzyl ammonium chloride. 

Dry ice. See carbon dioxide. 

Dutch oil. See ethylene dichloride. 
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Dithiocarbonic anhydride. See carbon disulfide. 

DS. See diethyl sulfate. 

Earth flax. See asbestos dust. 

EDB, See 1,2 d lb romo ethane. 

Elaol. See dibutyl phthalate. 

Elayl. See etnylene. 

Eldoquin. See hydroquinone. 

Engraver’s acid. See nitric acid. 

1, 4-Epoxybutane, See tetrahydrofuran. 

Essence of mirbane. See nitrobenzene. 

Essence of myrbane. See nitrobenzene. 

Ethane, 101 

Ethane dichlorlde. See ethylene dichloride. 
Ethanediolc acid. See oxalic acid crystals. 
1,2-Ethane-diol. See ethylene glycol. 

Ethane nitrile. See methyl cyanide. 

Ethane, 1,1-oxybls. See ethyl ether. 

Ethanoic acid. See acetic acid. 

Ethanolc anhydrate. See acetic anhydride. 

Ethanoic anhydride. See acetic anhydride. 
Ethanolamine, 102 

Ethanoyl chloride. See acetyl chloride. 

Ethene. See ethylene. 

Ether. See ethyl ether. 

Etherin. See ethylene. 

Ethinyl trichloride. See trichloroethylene. 
Ethoxyethane. See ethyl ether. 

2-Ethoxy ethanol. See ethylene glycol monoethyl ether 
Ethoxyformlc anhydride. See diethyl carbonate. 

Ethyl carbonate. See diethyl carbonate. 

Ethylene, 103 

Ethylene alcohol. See ethyleneglycol. 

Ethylene bromide. See 1,2 Dibromoethane. 

Ethylene dibromide. See 1,2 Dibromoethane. 

Ethylene dichlorlde, 104 

Ethylene dihydrate. See ethylene glycol. 

Ethylene glycol, 106 

Ethylene glycol monoethyl ether, 108 

Ethylene trichloride. See trichloroethylene. 

Ethyl ether, 109 

Ethyl hydride. See ethane. 

Ethylic acid. See acetic acid, 

Ethylldlne chloride. See 1,1,1-^Trichloroethane. 

Ethyl methyl ketone. See methyl ethyl ketone. 

Ethyl nitrile. See methyl cyanide. 

Ethyl oxide. See ethyl ether. 

Ethyl silicate, 111 

Ethyl sulfate. See diethyl sulfate. 

Eufin. See diethyl carbonate. 



Fefmine. See dimethyl phthalate. 

Ferrous & ferric chloride, 112 
Filmerine. See sodium nitrite. 

Flores martis. See ferrous & ferric chloride. 

Fluon. See tetraf luoroethylene. 

Fluorhydric acid. See hydrofluoric acid. 

Fluorohydric acid gas. See hydrogen fluoride gas. 

Fluxing lime. See calcium oxide. 

Formosa camphor. See camphor. 

Forrayldimethylamine. See dimethylf ormamide. 

Fraude’s reagent. See perchloric acid. 

Furanidine. See tetrahydrofuran. 

Gerraalgene- See trichloroethylene. 

Glycinol, See ethanolamlne. 

Glycol. See ethylene glycol. 

Glycol alcohol. See ethylene glycol. 

Glycol dihromide. See 1,2 Dibromoethane. 

Glycol dichlorlde. See ethylene dichloride. 

Glycol ethylene ether. See dioxone. 

Green nickel oxide. See nickel oxide. 

Gum camphor. See champhor. 

Hempa. See hexamethylphosphoric triamide. 

Heptane. See n-heptane. 
n— Heptane, 114 

Heptyl hydride. See n-heptane. 

Hexahydrohenzene. See cyclohexane, 

Hexahydrophthalic anhydride. See 1,2-cyclohexane dicarboxylic anhydride 
Hexahydropyrldine, See piperidine. 

Hexahydrotoluene. See methyl cyclohexane. 

Hydroxybutane. See butyl alcohol. 

2-Hydroxyethylamine. See ethanolamine. 

Hexaraetapol. See hexamechy Ip hosphoric triamide. 

Hexamethylene. See cyclohexane. 

Hexamethylphosphoric triamide, 115 
Hexanaphthene. See cyclohexane. 

Hexane, 116 

Hexanone- See cyclohexanone. 

Hexaphas. See dibueyl phthalate, 

HMPA. See hexamethylphosphoric triamide. 

HMPT. See hexamethylphosphoric • triamide. 

HPT. See hexamethylphosphoric triamlde. 

Hexyl hydride. See hexane. 

Hyamine 3500. See N-alkyl dimethyl benzyl ammonium chloride. 

Hydrazine, 118 

Hydrazine monohydrate. See hydrazine. 

Hydrobromic acid gas. See hydrogen bromide gas. 

Hydrochinone. See hydroquin one. 

Hydrochloric acid, 120 

Hydrofluoric acid, 122 
Hydrogen arsenide. See arsine. 

Hydrogen bromide gas, 124 





Hydrogen chloride acid. See hydrochloric acid. 

Hydrogen chloride gas, 125 

Hydrogen dioxide. See hydrogen peroxide. 

Hydrogen fluoride acid. See hydrofluoric acid. 
Hydrogen fluoride gas, 126 

Hydrogen nitrate. See nitric acid. 

Hydrogen peroxide, 128 

Hydrogen phosphide. See phosphine. 

Hydrogen sulfate. See sulfuric acid. 

Hydrogen sulfide, 130 

Hydrogen sulfite sodium. See sodium sulfite. 
Hydronium perchlorate. See perchloric acid. 
Hydroperoxide. See hydrogen peroxide. 

Hydroquinone, 132 

Hydrosulfuric acid. See hydrogen sulfide . 
Hydroxybenzene . See phehol. 
p-Hydroxyphenol . See hydroquinone. 

Hypnone . See acetophenone . 

Hytrol 0. See cyclohexanone. 

Indole, 134 
Iodine, 135 

Iron trichloride. See ferrous & ferric chloride. 
Isohol. See isopropyl alcohol. 

Isopropanol. See isopropyl alcohol. 

Isopropyl acetone. See methyl isobutyl ketone. 
Isopropyl alcohol, 137 
Isopropylbenzene. See cumene. 

Isopropynol. See isopropyl alcohol. 

Kerosene, 138 
Kerosine. See kerosene. 

Ketohexamethylene. See cyclohexanone. 

Ketole. See indole. 

Ketone propane. See acetone. 

2-Keto 1,7, 7-trimethylignor camphane . See camphor. 
Laurel camphor. See champhor. 

Lawrencite. See ferrous & ferric chloride . 

Lead acetate, 140 

Lead compounds, 141 

Lead diacetate. See lead acetate. 

Lead nitrate, 142 
Leucol . See quinoline . 

Leucoline. See quinoline. 

Leukol. See quinoline. 

Lime. See calcium oxide. 

Lithium hydroxide , 144 

Lithium hydroxide monohydrate. See lithium hydroxide 
Lunar caustic. See silver nitrate . 

Lutosol. See isopropyl alcohol. 

Lutrol-9. See ethylene glycol. 

Lye. See potassium hydroxide. 

Lye. See sodium hydroxide. 
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Malonic acid, 145 

Malonic inononitrile. See cyanoacetlc acid. 

Manganese, 146 

Marinol. See N-alkyl dimethyl benzyl ammonium chlorid 
MCB. See chlorobenzene. 

MDA. See 4,4’-raethylenedianiline. 

MEA. See ethanolamine. 

MEK. See methyl ethyl ketone. 

Mercuric chloride, 147 
Mercuric nitrate, 149 
Mercurous chloride, 150 

Mercury chloride, mild. See mercurous chloride. 
Mercury monchloride. See mercurous chloride. 

Mercury perchloride. See mercuric chloride. 

Mercury protochloride. See mercurous chloride. 
Mercury (I) nitrate. See mercuric nitrate. 

Methacide. See toluene. 

Methane-carboxylic acid. See acetic acid. 
Methane-dicarbonic acid. See malonic acid. 

Methanol, 151 

Methenyl tribomide. See tribromomethane. 
Methenyltrichloride. See chloroform. 

Methoxybenzene. See anisole. 

Methylacetal. See acetone. 

Methyl acetylene, 153 
Methyl alcohol. See methanol. 

Methylbenzene. See toluene. 

Methyl chloride, 154 

Methyl chloroform. See 1,1,1-trichloroethane. 

Methyl cyanide, 155 
Methyl cyclohexane, 157 
Methylene chloride, 158 

Methylene dichloride. See methylene chloride. 
4,4''-Methylenedlaniline, 160 
Methyl ethyl carbinol. See butyl alcohol. 
1-Methylethyl benzene. See cumene. 

Methyl ethyl ketone, 161 

4-Methyl hexone. See methyl isobutyl ketone. 

Methyl hydrazine, 163 

Methyl hydroxide. See methanol. 

Methyl isobutyl ketone, 165 
Methyl ketone. See acetone. 

Methyl methane. See ethane. 

Methylolpropanol, See butyl alcohol. 

4-Methyl, 2-pentanone. See methyl isobutyl ketone. 
Methyl phthalate. See dimethyl phthalate. 
Methylphenyl echer. See anisole. 

Methyl sulfide. See dimethyl sulfide. 
Methylthiomethane. See dimethyl sulfide. 
n-Methyl-p-tolaene sufonate, 167 
MIBK. See methyl isobutyl ketone. 


MIK. See methyl isobutyl ketone. 

Mild mercury chloride. See mercurous chloride. 
Mineral spirits. See Stoddard solvent. 

Mirbane oil. See nitrobenzene. 

MMH. See methyl hydrazine. 

Monochlorobenzene. See chlorobenzene, 
Monochloromethane. See methyl chloride. 
Monomethyl hydrozine. See methyl hydrazine. 
Mononitrogen monoxide. See nitric oxide. 
Monosilane, See silane. 

Moth flakes. See naphthalene. 

Mountain cork. See asbestos dust. 

Muriatic acid. See hydrochloric acid. 

NA500. See 1,1,1-trichlorpethane. 

Nadone. See cyclohexanone. 

Naphthalene, 168 
Naphthalin. See naphthalene. 

Naphtha safety solvent. See Stoddard solvent. 
Naphthine. See naphthalene. 

Natural camphor. See camphor. 

NBS. See N-bromosuccinimide. 

Necatorine. See carbon tetrachloride. 

Nickel, 170 

Nickel monoxide. See nickel oxide. 

Nickel oxide, 171 

Nickel protoxide. See nickel oxide. 

Nickel sponge. See nickel. 

Nickel sulfate, 172 

Nigrosine spirit soluble B. See nitrobenzene. 
Nitric acid, 173 

Nitric acid, lead salt. See lead nitrate. 
Nitric acid, silver salt. See silver nitrate. 
Nitric oxide, 175 

2,2’ , 2"-Nitrilotriethanol. See triethanolamine 
Nitrito. See nitrogen dioxide. 

Nitrobenzene, 176 
Nltrobenzol. See nitrobenzene. 

Nitrocarbol. See nitromethane. 

Nitrogen dioxide, 178 

Nitrogen monoxide. See nitric oxide. 

Nitrogen peroxide. See nitrogen dioxide. 
Nitrogen tetroxide. See nitrogen dioxide, 
Nitromethane, 180 

Nltrophenylethylene. See 3-nitrostyrene. 

3-Nitrostyrene, 182 

Nitrostyrolene. See 3-nitrostyrene. 

Nitrous acid. See sodium nitrite. 

Norcamphor,!, 7,7-trimethyl. See camphor. 


Octadecylamine, 183 

Oil of bitter almond. See benzaldehyde. 

Oil of mirbane. See nitrobenzene. 

Oil of vitriol. See sulfuric acid. 

Olamine. See etlianolamine. 

Orthophosphoric acid. See phosphoric acid. 

Osvan. See N-alkyl dimethyl benzyl ammonium chloride. 

Oxa cyclopentane. See tetrahydrofuran. 

Oxalate salts, 184 
Oxalic acid crystals, 185 
Oxolane. See tetrahydrofuran. 

1,1-Oxybls. See ethyl ether. 

Oxyton. See ethylene glycol monoethyl ether. 

Ozone, 187 

Palatinal C. See dibutyl phthalate. 

Paradlphenol. See hydroquinone. 

Pear ash. See potassium carbonate. 

Pear oil. See AMYL acetate. 

Pentamethyleneimine. See piperidine. 

Pentan-l-ol. See n-AMYL alcohol. 

1- Pentanol. See n-AJIYL alcohol. 

2- Pentanone. See methyl isobutyl ketone. 

Pentyl alcohol. See n--AMYL alcohol. 

Perchloric acid, 188 

Perchloric acid dihydrate. See perchloric acid. 

Perchloromethane. See carbon tetrachloride. 

Perfluoroethylene. See tetrafluoroethylene. 

Permanganic acid, potassium salt. See potassium permanganate. 
Peroxide. See hydrogen peroxide. 

Peroxydisulfuric acid, diammonia salt. See ammonium persulfate. 
Perspirit. See isopropyl alcohol. 

Petrohol. See isopropyl alcohol. 

Phenanthrene, 190 
Phene. See benzene. 

Pheneene germicidal solution. See N-alkyl dimethyl benzyl ammonium 
chloride. 

Phenic acid. See phenol. 

Phenol, 191 

Phenol benzoate. See phenyl benzoate, 

N-pheny lace tamide. See acetanilide. 

Phenyl benzoate, 193 
Phenylbenzene, See diphenyl. 

Phenyl chloride. See chlorobenzene. 

Phenyl cyanide. See benzonitrile. 
lu-phenyllenediamine, 194 
Phenyl hydride. See benzene. 

Phenyl hydroxide. See phenol. 

Phenylic acid. See phenol. 

Pheny Imet hane . See toluene. 

Phenylmethyl ether. See anlsole. 


Phenyl methyl ketone. See acetophenone. 

2-Phenylpropane. See cumene. 

Phosphide compounds, 195 
Phosphine, 196 

Phosphoretted hydrogen. See phosphine. 

Phosphoric acid, 197 

Phosphoric tris (dime thy amide) , See hexamethylphosphoric triamide 
Phosphorous bromide. See phosphorous tribromide. 

Phosphorous chloride. See phosphorous trichloride. 

Phosphorous oxychloride. See hydroquinone. 

Phosphorous tribromide, 199 
Phosphorous trichloride, 199 
Phosphoryl chloride, 201 

Phosphoryl hexamethyltriamide. See hexamethylphosphoric triamide. 
PHPH. See diphenyl 

Phthalic acid, dibutyl ester. See dibutyl phthalate. 

Phthalic acid, dimethyl ester. See dimethyl phthalate, 

Phthalic acid methyl ester. See dimethyl phthalate. 

Pimellc ketone. See cyclohexanone. 

Piperidine, 203 

Potash. See potassium carbonate. 

Potassium carbonate, 204 
Potassium cyanide, 205 

Potassium hydrate. See potassium hydroxide. 

Potassium hydroxide, 207 
Potassium permanganate, 209 

Potassium rhodanate. See potassium thiocyanate. 

Potassium salt of hydrocyanic acid. See potassium cyanide. 
Potassium sulfate, 211 

Potassium sulfocyanate. See potassium thiocyanate. 

Potassium thiocyanate, 212 
Propan-2-ol, See isopropyl alcohol. 

Propane, 213 

2-Propanol. See isopropyl alcohol. 

Propanone. See acetone. 

Propene. See propylene. 

Sec-propyl alcohol. See Isopropyl alcohol. 

Propylcarbinola See butyl alcohol. 

Propyl cyanide. See H-butyronitrile. 

Propyl dihydride. See propane. 

Propylene, 214 

Propyl hydride. See propane. 

Propyne. See methyl acetylene. 

Purple salt. See potassium permanganate. 

Pyridine, 215 

Pyto acetic ether. See acetone. 

Pyiobenzol. See benzene. 

Quicklime. See calcium oxide, 

Qulnol. See hydroquinone. 

Quinoline, 217 
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Raney nickel. See nickel. 

Rhocya. See potassium thiocyanate. 

Rhodanide. See potassium thiocyanate. 

Roccal. See N-alkyl dimethyl benzyl ammonium chloride. 
Rodalon. See N-alkyl dimethyl benzyl ammonium chloride. 
Roman vitriol. See copper sulfate. 

Rubbing alcohol. See Isopropyl alcohol. 

Safety solvent. See Stoddard solvent. 

Salt of Saturn. See lead acetate. 

Selenium dioxide, 218 
Serpentine. See asbestos dust. 

Sextone. See cyclohexanone. 

Sextone B. See methyl cyclohexane. 

Silane, 219 
Silicane. See silane. 

Silicic acid. See ethyl silicate. 

Silicon chloride. See silicon tetrachloride. 

Silicon tetrachloride, 220 
Silicon tetrahydride. See silane. 

Silver nitrate, 221 

Sodium acid chromate. See sodium dichromate. 

Sodium acid sulfite. See sodium sulfite. 

Sodium bisulfite. See sodium sulfite. 

Sodium chromate, 223 

Sodium cyanide, 224 

Sodium dichromate, 226 

Sodium hydrate. See sodium hydroxide. 

Sodium hydrosulfite. See sodium sulfite. 

Sodium hydroxide, 228 

Sodium monosulfide. See sodium sulfide. 

Sodium nitrate, 230 

Sodium salt. See sodium nitrite. 

Sodium sulfide, 231 
Sodium sulfite, 232 
Sodium sulfuret See sodium sulfide. 

Solaesthin. See methylene chloride. 

Solvent distillate. See Stoddard solvent. 

Solvent ether. See ethyl ether. 

Sour gas. See hydrogen sulfide. 

Spirit of sulfur. See sulfuric acid. 

Sterolamine. See triethanolamine. 

Stibic anhydride. See antimony pentoxide. 

Stink damp. See hydrogen sulfide. 

Stoddard solvent, 233 

Stone flax. See asbestos dust. 

Succinbromide. See N-bromosuccinimide. 

Succinibromimide. See N-broraosuccinimide» 

Sugar of lead. See lead acetate. 

Sulfonyl chloride. See sulfuryl chloride. 

Sulfur chloride. See sulfur monochlorlde. 

Sulfur dioxide, 234 
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Sulfuretted hydrogen. See hydrogen sulfide. 

Sulfur fluoride. See sulfur hexafluoride. 

Sulfur hexafluoride, 236 
Sulfuric acid, 237 

Sulfuric acid, ethyl ester. See diethyl sulfate. 
Sulfuric chloride. See sulfuryl chloride. 

Sulfuric ether. See ethyl ether. 

Sulfur monochloride, 239 

Sulfurous acid anhydride. See sulfur dioxide. 
Sulfuric oxychloride. See sulfuryl chloride. 
Sulfurous acid, sodium salt. See sodium sulfite. 
Sulfurous oxide. See sulfur dioxide. 

Sulfurous oxychloride. See thionyl chloride. 

Sulfur oxychloride. See thionyl chloride. 

Sulfur suhchloride. See sulfur monochloride. 
Sulfuryl chloride, 242 

Synthelic oil of bitter almond. See benzaldehyde, 
T-403, See trichloroethylene. 

Tar camphor. See naphthalene. 

TBP. See tributyl phosphate. 

Tecqulnol. See hydroquinone. 

Teflon resin. See tetrafluoroethylene, 

Tenox HQ. See hydroquinone. 

TEOS. See ethyl silicate. 

Tequinol. See hydroquinone. 
p-Terphenyl, 243 

Terranap. See 1,2,3,4-tetrahydronaphthallne. 
Tetrachloromethane. See carbon tetrachloride, 
Tetrachlorosilane. See silicon tetrachloride. 
Tetraethoxysilane. See ethyl silicate. 

Tetraethyl ester. See ethyl silicate. 

Tetraethyl ortho silicate. See ethyl silicate. 
Tetraethyl silicate. See ethyl silicate. 
Tetrafluoroethylene, 244 
Tetrahydrofuran, 245 
1, 2 , 3 , 4-Tetrahydronaphthaline , 

Tetralin. See 1,2,3,4-tetrahydronaphthaline. 
Tetraline. See 1,2, 3 ,4-tetrahydronapht haline. 

TFE. See tetrafluoroethylene. 

THE. See tetrahydrofuran. 

2-Thiapropane. See dimethyl sulfide. 

Thionyl chloride, 247 

Thiosulfurous dichloride. See sulfur monochloride. 
Titanic chloride. See titamium tetrachloride. 
Titanium chloride. See titanium tetrachloride. 
Titanium tetrachloride, 248 
Toluene, 249 

Toluene hexahydride. See methyl cyclohexane. 
Toluol. See toluene. 

Tonox. See 4,4i-methylenedianiline. 
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Trethylene. See trichloroethylene. 

Triatomic oxygen. See ozone. 

Tribromoethane, 251 
Tributyl phosphate, 252 
Trichloren. See trichloroethylene. 

Trichloroaluminum. See aluminum chloride. 

1,1,1-Trichloroethane, 253 

Alpha-trichloroethane. See 1, l,l"-trichloroethane. 
Trichloroethene. See trichloroethylene. 

Trichloroethylene* 255 
Trichloroform. See chloroform. 

Trichloromethane. See chloroform. 

Triethanolamine, 257 

1.7. 7- Triethylbicyclo 2.2.2.10-2 heptanone. See camphor, 

Tri (hydroxyethyl) amine. See triethanolamine. 

Trilene. See trichloroethylene. 

Triline. See trichloroethylene. 

Trimar. See trichloroethylene. 

1.7.7- Trimethyl-bicyclo-(2,2,l)-2-heptanone. See camphor. 
Trimethyl carbinol. See utyl alcohol. 

Trin-^mix. See aluminum oxide. 

Trolamine. See triethanolamine. 

T-stuff. See hydrogen peroxide. 

Universal organic solvent. See dimethylformamide. 

Unslaked lime. See calcium oxide. 

Ursolic acid. See malonic acid. 

Vanadic anhydride. See vanadium pentoxide. 

Vanadium pentoxide, 258 
Varnoline. See Stoddard solvent. 

Varsol. See Stoddard solvent. 

Vinegar acid. See acetic acid. 

Water of ammonia. See ammonium hydroxide. 

Weedazol. See ammonium thiocyanate, 

Westrowol. See trichloroethylene. 

White caustic. See sodium hydroxide. 

White spirits. See Stoddard solvent. 

White tar. See naphthalene. 

Wood alcohol. See methanol. 

Xylene, 259 
Xylol. See xylene. 

Zephiral. See N-alkyl dimethyl benzyl ammonium chloride, 

Zephiran chloride. See N-alkyl dimethyl benzyl ammonium chloride 
Zephirol. See N-alkyl dimethyl benzyl ammonium chloride. 
Zirconia. See zirconium oxide. 

Zirconic anhydride. See zirconium oxide. 

Zirconium dioxide. See zirconium oxide. 

Zirconium oxide, 261 
Zirconium powder or dust, 262 


